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AND THE PRPPHYLAXIS AND TREATMENT OF DISORDERS RELATED THERETO SUCH AS DIABETES 
AND HYPERGLYCEMIA L At> L> - LAiS1£rKS 



FIELD OF THE INVENTION 

The present invention relates to certain 1,2,3-trisubstituted aryl and heteroaryl 
derivatives that are modulators of glucose metabolism. Accordingly, compounds of the 
present invention are useful in the prophylaxis or treatment of metabolic disorders and 
complications thereof, such as, diabetes and obesity. 

BACKGROUND OF THE INVENTION 

Diabetes mellitus is a serious disease afflicting over 100 million people worldwide. In 
the United States, there are more than 12 million diabetics, with 600,000 new cases diagnosed 
each year. 

Diabetes mellitus is a diagnostic term for a group of disorders characterized by abnormal 
glucose homeostasis resulting in elevated blood sugar. There are many types of diabetes, but the 
two most common are Type I (also referred to as insulin-dependent diabetes mellitus or IDDM) 
and Type II (also referred to as non-insulin-dependent diabetes mellitus or NIDDM). 

The etiology of the different types of diabetes is not the same; however, everyone with 
diabetes has two things in common: overproduction of glucose by the liver and little or no ability 
to move glucose out of the blood into the cells where it becomes the body's primary fuel. 

People who do not have diabetes rely on insulin, a hormone made in the pancreas, to 
move glucose from the blood into the cells of the body. However, people who have diabetes 
either don't produce insulin or can't efficiently use the insulin they produce; therefore, they can't 
move glucose into their cells. Glucose accumulates in the blood creating a condition called 
hyperglycemia, and over time, can cause serious health problems. 

Diabetes is a syndrome with interrelated metabolic, vascular, and neuropathic 
components. The metabolic syndrome, generally characterized by hyperglycemia, comprises 
alterations in carbohydrate, fat and protein metabolism caused by absent or markedly reduced 
insulin secretion and/or ineffective insulin action. The vascular syndrome consists of 
abnormalities in the blood vessels leading to cardiovascular, retinal and renal complications. 
Abnormalities in the peripheral and autonomic nervous systems are also part of the diabetic 
syndrome. 

People with IDDM, which accounts for about 5% to 10% of those who have diabetes, 
dont produce insulin and therefore must inject insulin to keep their blood glucose levels normal. 
IDDM is characterized by low or undetectable levels' of endogenous insulin production caused by 
destruction of the insulin-producing p cells of the pancreas, the characteristic that most readily 
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distinguishes IDDM from NIDDM. IDDM, once termed juvenile-onset diabetes, strikes young 
and older adults alike. 

Approximately 90 to 95% of people with diabetes have Type H (or NIDDM). MDDM 
subjects produce insulin, but the cells in their bodies are insulin resistant the cells don't respond 
properly to the hormone, so glucose accumulates in their blood. NIDDM is characterized by a 
relative disparity between endogenous insulin production and insulin requirements, leading to 
elevated blood glucose levels. In contrast to IDDM, there is always some endogenous insulin 
production in NIDDM; many NIDDM patients have normal or even elevated blood insulin 
levels, while other NIDDM patients have inadequate insulin production (Rotwein, R. et al. N. 
Engl. J. Med. 308, 65-71 (1983)). Most people diagnosed with NIDDM are age 30 or older, and 
half of all new cases are age 55 and older. Compared with whites and Asians, NIDDM is more 
common among Native Americans, African-Americans, Latinos, and Hispanics. In addition, the 
onset can be insidious or even clinically inapparent, making diagnosis difficult 

The primary pathogenic lesion on NIDDM has remained elusive. Many have suggested 
mat primary insulin resistance of the peripheral tissues is the initial event Genetic 
epidemiological studies have supported this view. Similarly, insulin secretion abnormalities have 
been argued as the primary defect in NIDDM. It is likely that both phenomena are important 
contributors to the disease process (Rimoin, D. L., et. al. Emery and Rimoin's Principles and 
Practice of Medical Genetics 3 rd Ed. 1:1401-1402 (1996)). 

Many people with NIDDM have sedentery lifestyles and are obese; they weigh 
approximately 20% more than the recommended weight for their height and build. Furthermore, 
obesity is characterized by hyperinsulinemia and insulin resistance, a feature shared with 
NIDDM, hypertension and atherosclerosis. 

Obesity and diabetes are among the most common human health problems in 
industrialized societies. Li industrialized countries a third of the population is at least 20% 
overweight. In the United States, the percentage of obese people has increased from 25% at the 
endofthe 1970s, to 33% at me beginning the 1990s. Obesity is one ofthe most important risk 
factors for NIDDM. Definitions of obesity differ, but in general, a subject weighing at least 20% 
more than the recommended weight for his/her height and build is considered obese. The risk of 
developing NIDDM is tripled in subjects 30% overweight, and three-quarters with NIDDM are 
overweight. 

Obesity, which is the result of an imbalance between caloric intake and energy 
expenditure, is highly correlated with insulin resistance and diabetes in experimental animals and 
human. However, the molecular mechanisms that are involved in obesity-diabetes syndromes- 
are not clear. During early development of obesity, increase insulin secretion balances insulin 
resistance and protects patients from hyperglycemia (Le Stunff, et al. Diabetes 43, 696-702 
(1989)). However, after several decades, p cell function deteriorates and non-insulin-dependent 
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diabetes develops in about 20% of the obese population (Pederson, P. Diab. Metab. Rev. 5, 505- 
509 (1989)) and (Brancati, F. L., et al., Arch. Intern. Med 159, 957-963 (1999)). Given its high 
prevalence in modem societies, obesity has thus become the leading risk factor for NIDDM (Hill, 
J. O., et al., Science 280, 1371-1374 (1998)). However, the factors which predispose a fraction ' 
of patients to alteration of insulin secretion in response to fat accumulation remain unknown. 

Whether someone is classified as overweight or obese is generally determined on the 
basis of their body mass index (BMI) which is calculated by dividing body weight (kg) by 
height squared (m 2 ). Thus, the units of BMI are kg/m 2 and it is possible to calculate the BMI 
range associated with imnimum mortality in each decade of life. Overweight is defined as a 
BMI in the range 25-30 kg/m 2 , and obesity as a BMI greater than 30 kg/m 2 (see TABLE 
below). There are problems with this definition in that it does not take into account the 
proportion of body mass that is muscle in relation to fat (adipose tissue). To account for this, 
obesity can also be defined on the basis of body fat content: greater than 25% and 30% in 
males and females, respectively. 



CLASSIFICATION OF WEIGHT BY 
BODY MASS INDEX (BMI) 



BMI 


CLASSIFICATION 1 


< 18.5 


Underweight 


18.5-24.9 


Normal 


25.0-29.9 


Overweight 


30.0-34.9 


Obesity (Class I) 


35.0-39.9 


Obesity (Class IT) 


>40 


Extreme Obesity (Class ID) 



As the BMI increases there is an increased risk of death from a variety of causes that 
is independent of other risk factors. The most common diseases with obesity are 
cardiovascular disease (particularly hypertension), diabetes (obesity aggravates the 
development of diabetes), gall bladder disease (particularly cancer) and diseases of 
reproduction. Research has shown that even a modest reduction in body weight can 
correspond to a significant reduction in the risk of developing coronary heart disease. 

Compounds marketed as anti-obesity agents include Orlistat (XENICAL™) and 
Sibutramine. Orlistat (a lipase inhibitor) inhibits fat absorption directly and tends to produce 
a high incidence of unpleasant (though relatively harmless) side-effects such as diarrhea. 
Sibutramine (a mixed 5-HT/noradrenaline reuptake inhibitor) can increase blood pressure and 
heart rate in some patients. The serotonin releaser/reuptake inhibitors fenfluramine 
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(Pondimin™) and dexfenfluramine (Redux™) have been reported to decrease food intake and 
body weight over a prolonged period (greater than 6 months). However, both products were 
withdrawn after reports of preliminary evidence of heart valve abnormalities associated with 
their use. Accordingly, there is a need for the development of a safer anti-obesity agent. 

Obesity considerably increases the risk of developing cardiovascular diseases as well. 
Coronary insufficiency, atheromatous disease, and cardiac insufficiency are at the forefront of the 
cardiovascular complication induced by obesity. It is estimated that if the entire population had 
an ideal weight, the risk of coronary insufficiency would decrease by 25% and the risk of cardiac 
insufficiency and of cerebral vascular accidents by 35%, The incidence of coronary diseases is 
doubled in subjects less than 50 years of age who are 30% overweight The diabetes patient 
faces a 30% reduced lifespan. After age 45, people with diabetes are about three times more 
likely than people without diabetes to have significant heart disease and up to five times more 
likely to have a stroke. These findings emphasize the inter-relations between risks factors for 
NIDDM and coronary heart disease and the potential value of an integrated approach to the 
prevention of these conditions based on the prevention of these conditions based on the 
prevention of obesity (Perry, I. J., et al., 5M/310, 560-564 (1995)). 

Diabetes has also been implicated in the development of kidney disease, eye diseases 
and nervous-system problems. Kidney disease, also called nephropathy, occurs when the 
kidney's "filter mechanism" is damaged and protein leaks into urine in excessive amounts and 
eventually the kidney fails. Diabetes is also a leading cause of damage to the retina at the back of 
the eye and increases risk of cataracts and glaucoma. Finally, diabetes is associated with nerve 
damage, especially in the legs and feet, which interferes with the ability to sense pain and 
contributes to serious infections. Taken together, diabetes complications are one of the nation's 
leading causes of death. 



SUMMARY OF THE INVENTION 

The present invention is drawn to compounds, which bind to and modulate the 
activity of a GPCR referred to herein as RUP3, and uses thereof. The term RUP3, as used 
herein, includes the human sequences found in GeneBank accession number XM_066873, 
naturally-occurring allelic variants, mammalian orthologs, and recombinant mutants thereof. 
A preferred human RUP3 for use in screening and testing of the compounds of the invention 
is provided in the nucleotide sequence of Seq. ID.No: 1 and the corresponding amino acid 
sequence in Seq. ID.No:2. 

One aspect of the present invention encompasses 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la): 
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da) 



or a pharmaceutically acceptable salt, hydrate or solvate thereof, 
wherein: 

A and B are independently C U3 alkylene optionally substituted with 1 to 4 methyl 
groups; 

D is O, S, S(O), S(0) 2 , CR 2 R 3 or N-R 2 ; 
V is selected from the group consisting of d-3 alkylene, ethynylene and C U2 heteroalkylene 
wherein each are optionally substituted with 1 to 4 substituents selected from the group 
consisting of C1.3 alkyl, d-4 alkoxy, carboxy, cyano, d-3 haloalkyl and halogen; or V is 
absent; 

W is NR4, O, S, S(O) or S(0) 2 ; or W is absent; 
XisNorCR 5 ; 
YisNorCRe; 

Z is selected from the group consisting of C1.5 acyl, d-s acyloxy, d-4 alkoxy, d-a 
alkyl, C M alkylcarboxamide, C M alkylthiocarboxamide, d-4 alkylsulfonamide, d-4 
alkylsulfmyl, d-4 alkylsulfonyl, C M alkylthio, d-4 alkylthioureyl, d-4 alkylureyl, amino, Cj. 2 
alkylamino, d-4 dialkylamino, carbo-d-6-alkoxy, carboxamide, carboxy, cyano, d- 8 
diacylamino, d-s dialkylcarboxamide, C M dialkylthiocarboxamide, d-e dialkylsulfonamide, 
d-4 dialkylsulfonylamino, formyl, d-4 haloalkoxy, d-4 haloalkyl, d-4 haloalkylcarboxamide, 
d-t haloalkylsulfinyl, d-4 haloalkylsulfonyl, C M haloalkylthio, halogen, aryl, heterocyclic, 
heteroaryl, hydroxyl, hydroxylamino, nitro and tetrazolyl, wherein d-s alkyl and Ci. s acyl are 
each optionally substituted with 1, 2, 3 or 4 groups selected from the group consisting of d-s 
acyl, d.5 acyloxy, C M alkoxy, d-4 alkylcarboxamide, d-4 alkylsulfonamide, d-4 
alkylsulfinyl, alkylsulfonyl, C M alkylthio, d-4 alkylureyl, amino, d-2 alkylamino, d-4 
dialkylamino, carbo-d-e-alkoxy, carboxamide, carboxy, cyano, formyl, d-4 haloalkoxy, C M 
haloalkylsulfinyl, d-4 haloalkylsulfonyl, d-4 haloalkylthio, halogen, hydroxyl, 
hydroxylamino and nitro; or 

Z is a group of Formula (A): 
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wherein: 

R 7 is H, C M alkyl or C 3 . 6 cycloalkyl; and Rg is H, nitro or nitrile; 

Ar, is aryl or heteroaryl wherein each are optionally substituted with Rs-R^; 
Rj is selected from the group consisting of H, Ci. 5 acyloxy, Q.6 alkenyl, Cm alkoxy, C,. 8 
alkyl, C M alkylcarboxamide, alkynyl, C M alkylsulfonarnide, Cm alkylsulfinyl, Cm 
alkylsulfonyl, Cm alkylthio, Cm alkylureyl, amino, Cm alkylamino, Cm dmlkylamino, 
carboxamide, cyano, C 3 . 6 cycloalkyl, Q,^ dialkylcarboxamide, C^ dialkylsulfonamide, 
halogen, C M haloalkoxy, Cm haloalkyl, C M haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm 
haloalkylthio and hydroxyl; 

R 2 is selected from the group consisting of H, C,_ 5 acyl, C,. 5 acyloxy, Cm alkoxy, C M 
alkyl, Cm alkylcarboxamide, Cm alkylthiocarboxamide, Cm alkylsulfinyl, Cm alkylsulfonyl, 
Cm alkylthio, amino, carbo-CM-alkoxy, carboxamide, carboxy, cyano, d-e-cycloalkyl, C 2 . 6 
dialkylcarboxamide, Cm haloalkoxy, Cm haloalkyl, halogen, heteroaryl, hydroxyl and 
phenyl; and wherein Ci_ 8 alkyl, heteroaryl and phenyl are each optionally substituted with 1 to 
5 substituents selected from the group consisting of Q. 5 acyl, d. 5 acyloxy, Cm alkoxy, C u 
alkyl, Cm alkylamino, Cm alkylcarboxamide, Cm alkylthiocarboxamide, Cm 
alkylsulfonamide, C M alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, C lA alkylthioureyl, Cm 
alkylureyl, amino, carbo-Ci^-alkoxy, carboxamide, carboxy, cyano, C 3 . 6 -cycloalkyl, C 3 _ 6 - 
cycloalkyl-d.s-alkylene, C 3 . 6 -cycloalkyl-d. 3 -heteroalkylene, Cm dialkylamino, C 2 . 6 
dialkylcarboxamide, Cm dialkylthiocarboxamide, C 2 . 6 dialkylsulfonamide, Cm 
alkylthioureyl, C M haloalkoxy, Cm haloalkyl, Cm haloalkylsulfinyl, Cm haloalkylsulfonyl, 
Cm haloalkyl, C M haloalkylthio, halogen, heterocyclic, hydroxyl, hydroxylamino and nitro; 
or 

R 2 is -Ar 2 -Ar 3 wherein Ar 2 and Ar 3 are independently aryl or heteroaryl each 
optionally substituted with 1 to 5 substituents selected from the group consisting of H, C1.5 
acyl, d.5 acyloxy, C M alkoxy, Q. 8 alkyl, C M alkylcarboxamide, Cm alkylthiocarboxamide, 
Cm alkylsulfinyl, C M alkylsulfonyl, C w alkylthio, amino, carbo-CM-alkoxy, carboxamide, 
carboxy, cyano, C 3 ^-cycloalkyl, dialkylcarboxamide, Cm haloalkoxy, d-4 haloalkyl, 
halogen, hydroxyl and nitro; or 

R 2 is a group of Formula (B): 

I 

(B) 

wherein: 

R M is C,. g alkyl or C 3 ^ cycloalkyl; and R, 5 is F, CI, Br or CN; or 
R 2 is a group of Formula (C): 
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"Ar 4 
(C) 

wherein: 

G is OO, CR 16 R 17 , O, S, S(0), S(0) 2 ; where R 16 and R 17 are independently 
H or Cj.8 alkyl; and 

Ar 4 is phenyl or heteroaryl optionally substituted with 1 to 5 substituents selected from the 
group consisting of C„ acyl, C M acyloxy, C M alkoxy, C« alkyl, C w alkylcarboxamide, C M 
alkylthiocarboxamide, C„ alkylsulfonamide, C M alkylsulfinyl, C„ alkylsulfonyl, C M 
alkylthio, Cm alkylthioureyl, C„ alkylureyl, amino, carbo-C^-alkoxy, carboxamide, 
carboxy, cyano, C 3 . 6 -cycloalkyl, C 2 . 6 dialkylcarboxamide, C M dialkylthiocarboxamide, C 2 . 6 
dialkylsulfonamide, C M alkylthioureyl, C M haloalkoxy, C„ haloalkyl, C M haloalkylsulfinyl, 
C M haloalkylsulfonyl, C M haloalkyl, C M haloalkylthio, halogen, heteroaryl, hydroxyl, 
hydroxylamino and nitro; 

R 3 is H, Ci^ alkyl, Cm alkoxy, halogen or hydroxyl; 

Rj is H or d. 8 alkyl; 

R s and R* are independently H, C M alkyl or halogen; 

Rs is selected from the group consisting of C U s acyl, C,_ 5 acyloxy, C^ alkenyl, Cm 
alkoxy, Ci.8 alkyl, alkylamino, Cm alkylcarboxamide, C^ alkynyl, Cm 
alkylsulfonamide, Cm alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, Cm alkylureyl, amino, 
arylsulfonyl, carbo-CM-alkoxy, carboxamide, carboxy, cyano, C 3 . 6 cycloalkyl, C 2 . 6 
dialkylamino, C^ dialkylcarboxamide, C 2 . 6 dialkylsulfonamide, halogen, Cm haloalkoxy, Q. 
4 haloalkyl, C M haloalkylsulfinyl, C M haloalkylsulfonyl, Cm haloalkylthio, heterocyclic, 
heterocyclicsulfonyl, heteroaryl, hydroxyl, nitro, C^ oxo-cycloalkyl, phenoxy, phenyl, 
sulfonamide and sulfonic acid, and wherein Q. s acyl, C M alkoxy, C M alkyl, Cm 
alkylsulfonamide, alkylsulfonyl, arylsulfonyl, heteroaryl, phenoxy and phenyl are each 
optionally substituted with 1 to 5 substituents selected independently from the group 
consisting of Cj_ 5 acyl, C,. 5 acyloxy, C« alkenyl, C M alkoxy, C,. 8 alkyl, Cm 
alkylcarboxamide, C^ alkynyl, C M alkylsulfonamide, C M alkylsulfinyl, C M alkylsulfonyl, 
Cm alkylthio, Cm alkylureyl, carbo-C,. 6 -alkoxy, carboxamide, carboxy, cyano, 
cycloalkyl, C^ dialkylcarboxamide, halogen, haloalkoxy, Cm haloalkyl, Cm 
haloalkylsulfinyl, C M haloalkylsulfonyl, C M haloalkylthio, heteroaryl, heterocyclic, 
hydroxyl, nitro and phenyl; or 

R 9 is a group of Formula (D): 

O 

0>) 
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wherein: 

"p" and "r" are independently 0, 1, 2 or 3; and 

Ru is H, d. 5 acyl, alkenyl, Q. 8 alkyl, Cm alkylcarboxamide, C 2 . 
6 alkynyl, C M alkylsulfonamide, carbo-C 1 _ 6 -alkoxy, carboxamide, carboxy, 
cyano, C 3 . 6 cycloalkyl, dialkylcarboxamide, halogen, heteroaryl or 
phenyl, and wherein the heteroaryl and phenyl are each optionally substituted 
with 1 to 5 substituents selected independently from the group consisting of 
C M alkoxy, amino, C M alkylamino, C^ alkynyl, C„ dialkylamino, halogen, 
C M haloalkoxy, Cm haloalkyl and hydroxyl; and 
R,o-R I3 are independently selected form the group consisting of C„ acyl, Q. 5 acyloxy, Cm 
alkenyl, C M alkoxy, C „ alkyl, C M alkylcarboxamide, C 2 . 6 alkynyl, C M alkylsulfonamide, 
' Cm alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, C M alkylureyl, carbo-CM-alkoxy, 
carboxamide, carboxy, cyano, C^ cycloalkyl, C^ dialkylcarboxamide, halogen, Cm' 
haloalkoxy, Cm haloalkyl, C M haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkylthio, 
hydroxyl and nitro; or two adjacent R 10 -R n groups together with Ar, form a 5, 6 or 7 
membered cycloalkyl, cycloalkenyl or heterocyclic group wherein the 5, 6 or 7 membered 
group is optionally substituted with halogen. 

Some embodiments of the present invention include pharmaceutical compositions 
comprising at least one compound of the present invention and a pharmaceutically acceptable 
carrier. 

Some embodiments of the present invention include methods for prophylaxis or 
treatment of a metabolic disorder in an individual comprising administering to the individual 
a therapeutically effective amount of a compound of the present invention or a pharmaceutical 
composition thereof. 

Some embodiments of the present invention include methods of controlling or 
decreasing weight gain of an individual comprising administering to the individual a 
therapeutically effective amount of a compound of the present invention or pharmaceutical 
composition thereof. 

Some embodiments of the present invention include methods of modulating a RUP3 
receptor comprising contacting the receptor with a compound of the present invention. 

Some embodiments of the present invention include methods of modulating a RUP3 
receptor in an individual comprising contacting the receptor with a compound of the present 
invention, hi some embodiments, the compound is an agonist. In some embodiments, the 
compound is an inverse agonist. 

Some embodiments of the present invention include methods of modulating a RUP3 
receptor in an individual comprising contacting the receptor with a compound of the present 
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invention wherein the modulation of the RUP3 receptor is prophylaxis or treatment of a 
metabolic disorder. 

Some embodiments of the present invention include methods of modulating a RUP3 
receptor in an individual comprising contacting the receptor with a compound of the present 
invention wherein the modulation of the RUP3 receptor controls or reduces weight gain of the 
individual. 

Some embodiments of the present invention include the use of compounds of the 
present invention for production of a medicament for use in prophylaxis or treatment of a 
metabolic disorder. 

Some embodiments of the present invention include the use of compounds of the 
present invention for production of a medicament for use in controlling or decreasing weight 
gain in an individual. 

One aspect of the present invention pertains to compounds of the present invention, as 
described herein, for use in methods of treatment of the human or animal body by therapy. 

One aspect of the present invention pertains to compounds of the present invention, as 
described herein, for use in methods of prophylaxis or treatment of a metabolic disorder of the 
human or animal body by therapy. 

In some embodiments, the metabolic disorder is type I, type II diabetes, inadequate 
glucose tolerance, insulin resistance, hyperglycemia, hyperlipidemia, hypertriglyceridemia, 
hypercholesterolemia, dyslipidemia, syndrome X or metabolic syndrome. 

One aspect of the present invention pertains to methods of producing a 
pharmaceutical compositions comprising admixing at least one compound of the present 
invention and a pharmaceutically acceptable carrier. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1A shows RT-PCR analysis of RUP3 expression in human tissues. A total of 

twenty-two (22) human tissues were analyzed. 

Figure IB shows the cDNA Dot-Blot analysis of RUP 3 expression in human tissues. 
Figure 1C shows analysis of RUP3 by RT-PCR with isolated huyman pancreatic 

islets of Langerhans. 

Figure ID shows analysis of RUP3 expression with cDNAs of rat origin by RT-PCR. 

Figure 2A shows a polyclonal anti-RUP3 antibody prepared in Rabbits. 

Figure 2B shows the expression of RUP3 in insulin-producing p cells of pancreatic 

islets. 

Figure 3 shows functional activities of RUP3 In vitro. 
Figure 4A shows a RUP3 RNA blot. 
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Figure 4B shows RUP3 agonist, Compound B84, stimulates cAMP production in 
HIT cells, at a level comparable to that seen with the adenyl cyclase activator forskolin. 

Figure 4C shows RTJP3 agonist, Compound B84, stimulates insulin secretion in HIT 
cells exposed to 15 mM glucose, at a level comparable to that seen with the adenylcyclase 
activator forskolin. 

Figure 4D shows two RUP3 compounds, Compounds A48 and A51 (at 10 uM 
concentration), and the enhanced glucose-dependent insulin release compared to control. 

Figure 5A shows the In vivo effects of a RUP3 agonist (Compound B70) on glucose 
homeostasis in mice and specifically the effect by a RUP3 agonist in a dose-dependent 
manner on the lowering of blood glucose after glucose challenge. 

Figure 5B shows the acute response of db mice to a RUP 3 agonist and Ex-4. Figure 
5B shows Compound B70 and Ex-4 significantly reduces glucose levels compared to vehicle 
control. 

Figure 6 shows a representative scheme for the syntheses of compounds of the 
present invention. 



DEFINITIONS 

The scientific literature that has evolved around receptors has adopted a number of terms 
to refer to ligands having various effects on receptors. For clarity and consistency, the following 
definitions will be used throughout this patent document. 

AGONISTS shall mean moieties that activate the intracellular response when they bind 
to the receptor, or enhance GTP binding to membranes. 

AMINO ACID ABBREVIATIONS used herein are set out in Table 1 : 



| TABLE 1 


ALANINE 


ALA 


A 


ARGININE 


ARG 


R 


ASPARAGINE 


ASN 


N 


ASPARTIC ACID 


ASP 


D 


CYSTEINE 


CYS 


C 


GLUTAMIC ACID 


GLU 


E 


GLUTAMINE 


GLN 


Q 


GLYCINE 


GLY 


G 


MSTIDINE 


HIS 


H 


ISOLEUCINE 


ILE 


I 


LEUCINE 


LEU 


L 


LYSINE 


LYS 


K 
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METHIONINE 


Met 


M 


PHENYLALANINE 


"DTTT7 

rtiH 


F 


PROLINE 


rKO 


P 


SERINE 


OT?T> 

l oJAK. 


S 


THREONINE 


THR 


T 


TRYPTOPHAN 


TRP 


W 


TYROSINE 


TYR 


Y 


VALINE 


VAL 


V 



CHEMICAL GROUP, MOIETY OR RADICAL: 

Hie term ««C„ acyl" denotes an alkyl radical attached to a carbonyl wherein 
the definition of alkyl has the same definition as described herein; some examples 
include formyl, acetyl, propionyl, butanoyl, iso-butanoyl, pentanoyl, hexanoyl, 
heptanoyl, and the like. 

The term <C 15 acyloxy" denotes an acyl radical attached to an oxygen atom 
wherein acyl has the same definition has described herein; some examples include ■ 
acetyloxy, propionyloxy, butanoyloxy, iw-butanoyloxy and the like. 

The term "C^ alkenyl" denotes a radical containing 2 to 6 carbons wherein 
at least one carbon-carbon double bond is present, some embodiments are 2 to 4 
carbons, some embodiments are 2 to 3 carbons, and some embodiments have 2 
carbons. Both E and Z isomers are embraced by the term "alkenyl." Furthermore, 
the term "alkenyl" includes di- and tri-alkenyls. Accordingly, if more than one 
double bond is present then the bonds may be all E or Z or a mixtures of E and Z 
Examples of an alkenyl include vinyl, allyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3- 
pentenyl, 4-pentenyl, 2-hexenyi; 3-hexenyl, 4-hexenyl, 5-hexanyl, 2,4-hexadienyl and 
the like. 

The term "C M alkoxy" as used herein denotes a radical alkyl, as defined 
herein, attached directly to an oxygen atom. Example include methoxy, ethoxy, n- 
propoxy, iso-propoxy, n-butoxy, t-butoxy, iso-butoxy and the like. 

The term "C M alkyl" denotes a straight or branched carbon radical 
containing 1 to 8 carbons, some embodiments are 1 to 6 carbons, some embodiments 
are 1 to 3 carbons, and some embodiments are 1 or 2 carbons. Examples of an alkyl 
include methyl, ethyl, n-propyl, iso-propyl, n-buryl, sec-butyl, t-butyl, amyl, t-amyl, 
n-pentyl and the like. 



r 
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The term "C w alkylcarboxamido" denotes a single alkyl group attached to 
an amide, wherein alkyl has the same definition as found herein. The Ci. 5 
alkylcarboxamido may be represented by the following: 

O 



H H 



C-,.4 alkyl 

Examples include N-methylcarboxamide, JV-ethylcarboxamide, N-(iso- 
propyl)carboxamide and the like. . . 

The term "C1-C3 alkylene" refers to a divalent straight carbon group, such as, 
-CH 2 -, -CH 2 CH 2 -, -CH 2 CH 2 CH 2 -. 

The term "C w alkylsuffinyl" denotes an alkyl radical attached to a sulfoxide 
radical of the formula: -S(O)- wherein the alkyl radical has the same definition as 
described herein. Examples include me&ylsulfinyl, ethylsulfinyl and the like. 

The term "C M alkylsulfonamide" refers to the groups 

<-^S. .C^ alkyl r 5 ^ X. 

V H N alkyl 

The term "C M alkylsulfonyl" denotes an alkyl radical attached to a sulfone 
radical of the formula: -S(0)2- wherein the alkyl radical has the same definition as 
described herein. Examples include methylsulfonyl, ethylsulfonyl and the like. 

The term "C1.4 alkylthio" denotes an alkyl radical attached to a sulfide of the 
formula: -S- wherein the alkyl radical has the same definition as, described herein. 
Examples include methylsulfanyl (i.e., CH 3 S-), ethylsulfanyl, isopropylsulfanyl and 
the like. 

The term "Ci^ alkylthiocarboxamide" denotes a thioamide of the following 
formulae: 

c, A kl ,C M alkyl <SV JL^ 

T {j N^C^ alkyl 

The term "C w alkyltbioureyl" denotes the group of the formula: 
-NC(S)N- wherein one are both of the nitrogens are substituted with the same or 
different alkyl group and alkyl has the same definition as described herein. Examples 
of an alkyltbioureyl include, CH3NHC(0)NH-, NH 2 C(0)NCH 3 -, (CH 3 ) 2 N(0)NH-, 
(CH 3 ) 2 N(0)NH-, (CH 3 ) 2 N(0)NCH 3 -, CH 3 CH 2 NHC(0)NH-, CH 3 CH 2 NHC(0)NCH 3 -, 
and the like. 

The term "Ci^ alkylureyl" denotes the group of the formula: -NC(0)N- 
wherein one are both of the nitrogens are substituted with the same or different alkyl 
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group wherein alkyl has the same definition as described herein. Examples of an 
alkylureyl include, CH 3 NHC(0)NH-, NH 2 C(0)NCH 3 -, (CH 3 ) 2 N(0)NH-, 
(CH 3 ) 2 N(0)NH-, (CH 3 )2N(0)NCH 3 -, CH 3 CH 2 NHC(0)NH-, CH 3 CH 2 NHC(0)NCH 3 -, 
and the like. 

The term "C^ alkynyl" denotes a radical containing 2 to 6 carbons and at least 
one carbon-carbon triple bond, some embodiments are 2 to 4 carbons, some 
embodiments are 2 to 3 carbons, and some embodiments have 2 carbons. Examples of 
an alkynyl include efhynyl, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3- 
butynyl, 1-pentynyl, 2-penrynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3- 
hexynyl, 4-hexynyl, 5-hexynyl and the like. The term "alkynyl" includes di- and tri- 
ynes. 

The term "amino" denotes the group -NH 2 . 

The term "C4 alkylamino" denotes one alkyl radical attached to an amino 
radical wherein the alkyl radical has the same meaning as described herein. Some 
examples include memylamino, ethylamino, propylamino and me like. 

The term "aryl" denotes an aromatic ring radical containing 6 to 10 ring 
carbons. Examples include phenyl and naphthyl. 

The term "arylalkyl" defines a C,-C 4 alkylene, such as -CH 2 -, -CH 2 CH 2 - and 
the like, which is further substituted with an aryl group. Examples of an "arylalkyl" 
include benzyl, phenethylene and the like. 

The term "arylcarboxamido" denotes a single aryl group attached to the 
amine of an amide, wherein aryl has the same definition as found herein. The 
example is iV-phenylcarboxamide. 

The term "arylureyl" denotes the group -NC(0)N- where one of the 
nitrogens are substituted with an aryl. 

The term "benzyl" denotes the group -CH 2 C 6 H5. 

The term "carbo-C^alkoxy" refers to an alkyl ester of a carboxylic acid, 
wherein the alkyl group is C^. Examples include carbomethoxy, carboethoxy, 
carboisopropoxy and the like. 

The term "carboxamide" refers to the group -CONH 2 . 

The term "carboxy" or "carboxyl" denotes the group -C0 2 H; also referred 
to as a carboxylic acid. 

The term "cyano" denotes the group -CN. 

The term "Q,., cycloalkenyl" denotes a non-aromatic ring radical containing 
3 to 6 ring carbons and at least one double bond; some embodiments contain 3 to 5 
carbons; some embodiments contain 3 to 4 carbons. Examples include 
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cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentenyl, cyclohexenyl, and the 
like. 

The term "C3.7 cycloalkyl" denotes a saturated ring radical containing 3 to 6 
carbons; some embodiments contain 3 to 5 carbons; some embodiments contain 3 to 4 
carbons. Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the 
like. 

The term "C3.6 cycloalkyl-Cj^-alkylene" denotes a saturated ring radical 
containing 3 to 6 carbons bonded to a Ci. 3 -alkylene as described herein; some 
embodiments contain 3 to 5 carbons; some embodiments contain 3 to 4 carbons. 
Examples include cyclopropyl-CH 2 -, cyclopropyl-CH 2 CH 2 -, cyclobutyl-CH 2 -, 
cyclopentyl-CH 2 -, cyclohexyl-CH 2 -, and the like. 

The term "Q-g diacylamino" denotes an amino group bonded with two acyl 
groups defined herein wherein the acyl groups may be the same or different, such as: 

O 

/— alkyl 

ft— alkyl 
O 

Represented dialkylamino groups include diacetylamino, dipropionylamino, 
acetylpropionylamino and the like. 

The term "Qt_6 dialkylamino" denotes an amino substituted with two of the 
same or different alkyl radicals wherein alkyl radical has the same definition as 
described herein. Some embodiments are C2-4 dialkylamino groups. Some examples 
include dimemylarnino, methylethylamino, methylamino and the like. 

The term "C M dialkylcarboxamido" or "C w dialkylcarboxamide"denotes 
two alkyl radicals, that are the same or different, attached to an amide group, wherein 
alkyl has the same definition as described herein. A C M dialkylcarboxamido may be 
represented by the following groups: 

O O 

V N N N^C M alkyl 

Cm.4 alkyl c M alkyl 

Examples of a dialkylcarboxamide include iS^iV-dimethylcarboxamide, N-methyl-iV'- 
ethylcarboxamide and the like. 

The term "C^ dialkylsulfonamide" refers to one of the following groups 
shown below: 

c^s' c^ alkyl /\ X 

<2 N N alkyl 

C1-3 alkyl alkyl 



'1-4 
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The term «C M dialkylthiocarboxamido" or «C M dialkylthiocarboxamide" 

denotes two alkyl radicals, that are the same or different, attached to a thioamide 
group, wherein alkyl has the same definition as described herein. A C, 
dialkylthiocarboxamido may be represented by the following groups: 
S S 

h V N^C^ alkyl 

°i-4 alk y c M alkyl 

Examples of a dialkylthiocarboxamide include W-dimethylthiocarboxamide, N- 
methyl-iV-ethylthiocarboxamide and the like. 

The term "C M dialkylsulfonylamino" refers to an amino group bonded with 
two d_4 alkylsulfonyl groups as defined herein. 

The term "ethynylene" refers to the carbon-carbon triple bond group as 
represented below: 



The term "formyl" refers to the group -CHO. 

The term «C M haloalkoxy" denotes a haloalkyl, as defined herein, that is 
directly attached to an oxygen to form a difluoromethoxy, trifluoromethoxy, 2,2,2- 
trifluoroethoxy, pentafluoroethoxy and the like. 

The term "C M haloalkyl" denotes an alkyl group, defined herein, wherein the 
alkyl is substituted with one halogen up to fully substituted represented by the formula 
C„F 2tt H • when more than one halogen is present they may be the same or different and 
selected from F, CI, Br or I. Some embodiments are 1 to 3 carbons.. Examples include 
fluoromethyL difluoromethyl, trifluoromethyl, chlorodifluoromethyl, 2,2,2- 
trifluoroethyl, pentafluoroemyl and the like. 

The term "C M haloalkylcarboxamide" denotes an alkylcarboxamide group, 
defined herein, wherein the alkyl is substituted with one halogen up to fully substituted 
represented by the formula QF^ and «n» is 1, 2 , 3 or 4. When more than one halogen 
is present they may be the same or different and selected from F, CI, Br or I. Examples 
include 2-fluoroacetyl, 2,2-difluoroacetyl, 2,2,2-lrifluoroacetyl, 2-chloro-2,2- 
difluoroacetyl, 3,3,3-trifluoropropionyl, 2,2,3,3,3-pentafluoropropionyl and the like. 

The term haloalkylsulfinyl" denotes a haloalkyl radical attached to a 
sulfoxide of the formula: -S(O)- wherein the alkyl radical has the same definition as 
described herein. Examples include trifluoromethylsulfinyl, 2,2,2-trifluoroemylsulfinyl, 
2,2-difluoroemylsulfinyl and the like. 

The term "C w haloalkylsulfonyl" denotes a haloalkyl attached to a sulfone of 
the formula: -SfOV wherein haloalkyl has the same definition as described herein. 
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Examples include trifluorome&ylsulfonyl, 2,2,2-trifluoroethylsulfonyl, 2,2- 
difluoroethylsulfonyl and the like. 

The term "C M haloalkylthio" denotes an alkylthio radical substituted with 
one or more halogens. Examples include trifluoromethylthio, 1,1-difluoroethylthio, 
2,2,2-trifluoroethylthio and the like. 

The term "halogen" or "halo" denotes to a fluoro, chloro, bromo or iodo 

group. 

The term "C U2 heteroalkylene" refers to a C,_ 2 alkylene bonded to a 
heteroatom selected from O, S, S(O), S(0) 2 and NH. Some represented examples 
include the groups of the following formulae: 

O 

" ' > ~ II > » 

c, O c, H 

n 

and the like 

The term "heteroaryl" denotes an aromatic ring system that may be a single; 
ring, two fused rings or three fused rings containing carbons and at least one ring 
heteroatom selected from O, S and N. Examples of heteroaryl groups include, but not 
limited to, pyridyl, benzofuranyl, pyrazinyl, pyridazinyl, pyrirmdinyl, triazinyl, 
quinoline, benzoxazole, benzothiazole, l^T-benzimidazole, isoquinoline, quinazoline, 
quinoxaline, lH-imidazolyl, [l,2,4]triazolyl, [l,2,3]triazolyl, [l,2,4]triazolyl, 
pyrrolyl, pyrazolyl, lH-pyrazolyl, imidazolyl, oxazolyl, oxazolyl, [l,3,4]oxadiazolyl, 
[l,3,4]thiadiazolyl, [l,2,4]6xadiazolyi; [l,2,4]thiadiazolyl, tetrazolyl, l,3-dioxo-l,3- 
dihydro-isoindolyl, [l,2,3]thiadiazol-4-yl and the like. 

The term "heterocyclic" denotes a non-aromatic carbon ring (i.e., cycloalkyl 
or cycloalkenyl as defined herein) wherein one, two or three ring carbons are replaced 
a heteroatom, such as, O, S, N, wherein the N can be optionally substituted with H, 
Q.4 acyl or C M alkyl, and ring carbon atoms optionally substituted with oxo or a 
thiooxo thus forming a carbonyl or thiocarbonyl group. The heterocyclic group is a 
3 "> 4- > 5- > 6- or 7-membered containing ring. Examples of a heterocyclic group 
include but not limited to aziridin-l-yl, aziridin-2-yl, azetidin-l-yl, azetidin-2-yl, 
azetidin-3-yl, piperidin-l-yl, piperidin-4-yl, morpholin-4-yl, piperzin-l-yl, piperzin-4- 
yl, pyrrolidin-l-yl, pyrrolidin-3-yl, [l,3]-dioxolan-2-yl and the like. Additional 
examples of heterocyclic groups are shown in Tables 2B, 2C, 2D, 2E, 2F and 2G, 
infra. 
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a 
an 



The term "heterocycliccarboxamido" denotes a heterocyclic group with 
ring nitrogen where the ring nitrogen is bonded directly to the carbonyl forming 
amide. Examples include: 

**Q %X Q %X 0 

. , V and the like. 

The term "heterocyclicsulfonyl" denotes a heterocyclic group with a ring 
nitrogen where the ring nitrogen is bonded directly to an S0 2 group forming an 
sulfonamide. Examples include: 

V V v 

V s -Q v^O 

. , ^/ and the like. 

The term "hydroxyl" refers to the group -OH. 
The term "hydroxylamino" refers to the group -NHOH. 
The term "nitro" refers to the group -N0 2 . 

The term «Q. 7 oxo-cycloalkyl" refers to a cycloalkyl, as defined herein, 
wherein one of the ring carbons is replaced with a carbonyl. Examples of Q. 7 oxo- 
cycloalkyl include but are not limited to: 2-oxo-cyclobutyl, 3-oxo-cyclobutyl, 3-oxo- 
cyclopentyl, 4-oxo-cyclohexyl, and the like and represented the following structures 
respectively: 

J* < 

' • ' » and 

The term "perfluoroalkyl" denotes the group of the formula -QF^; stated 
differently, a perfluoroalkyl is an alkyl as defined herein herein wherein the alkyl is fully 
substituted with fluorine atoms and is therefore considered a subset of haloalkyl. 
Examples of perfluoroalkyls include CF 3 , CF 2 CF 3 , CF 2 CF 2 CF 3 , CF(CF 3 ) 2 , 
CF 2 CF 2 CF 2 CF 3 , CF 2 CF(CF 3 ) 2 , CF(CF 3 )CF 2 GF 3 and the like. 

The term "phenoxy" refers to the group CeHjO-. 

The term "phenyl" refers to the group CsHs-. 

The term"sulfonic acid" refers to the group -^S0 3 H. 

The term "tetrazolyl" refers to the five membered heteroaryl of the following 
formulae: 



> i . anrl ^ 



r " N=N 
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In some embodiments, the telrazolyl group is further substituted at either the 1 or 5 

position resepectively. 

The term "thiol" denotes the group -SH. 

CODON shall mean a grouping of three nucleotides (or equivalents to nucleotides) 
which generally comprise a nucleoside (adenosine (A), guanosine (G), cytidine (C), uridine 
(U) and thymidine (T)) coupled to a phosphate group and which, when translated, encodes an 
amino acid. 

COMPOSITION shall mean a material comprising at least two compounds or two 
components; for example, and not limitation, a Pharmaceutical Composition is a Composition. 

COMPOUND EFFICACY shall mean a measurement of the ability of a compound to 
inhibit or stimulate receptor functionality, as opposed to receptor binding affinity. 

CONSTITUTTVELY ACTIVATED RECEPTOR shall mean a receptor subject to 
constitutive receptor activation. 

CONSTITUTIVE RECEPTOR ACTIVATION shall mean stabilization of a receptor 
in the active state by means other than binding of the receptor with its endogenous ligand or a 
chemical equivalent thereof. 

CONTACT or CONTACTING shall mean bringing at least two moieties together, 
whether in an in vitro system or an in vivo system. 

ENDOGENOUS shall mean a material that a mammal naturally produces. 
ENDOGENOUS in reference to, for example and not limitation, the term "receptor" shall mean 
that which is naturally produced by a mammal (for example, and not limitation, a human) or a 
virus. 

In contrast, the term NON-ENDOGENOUS in this context shall mean that which is not 
naturally produced by a mammal (for example, and not limitation, a human) or a virus. For 
example, and not limitation, a receptor which is not constitutively active in its endogenous form, 
but when manipulated becomes constitutively active, is most preferably referred to herein as a 
"non-endogenous, constitutively activated receptor." Both terms can be utilized to describe both 
"in vivo" and "in vitro" systems. For example, and not a limitation, in a screening approach, the 
endogenous or non-endogenous receptor may be in reference to an in vitro screening system. As 
a further example and not limitation, where the genome of a mammal has been manipulated to 
include a non-endogenous constitutively activated receptor, screening of a candidate compound 
by means of an in vivo system is viable. 

INDIVIDUAL as used herein refers to any animal, including mammals, preferably 
mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, orprimates, and 
most preferably humans. 
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INHIBIT or INHIBITING, in relationship to the term "response" shall mean that a 
response is decreased or prevented in the presence of a compound as opposed to in the absence of 
the compound. 

INVERSE AGONISTS shall mean moieties that bind the endogenous form of the 
receptor or to the constitutively activated form of the receptor, and which inhibit the baseline 
intracellular response initiated by the active form of the receptor below the normal base level of 
activity which is observed in the absence of agonists or partial agonists, or decrease GTP binding 
to membranes. Preferably, the baseline intracellular response is inhibited in the presence of the 
inverse agonist by at least 30%, more preferably by at least 50%, and most preferably by at least 
75%, as compared with the baseline response in the absence of the inverse agonist. 

LIGAND shall mean an endogenous, naturally occurring molecule specific for an 
endogenous, naturally occurring receptor. 

As used herein, the terms MODULATE or MODULATING shall mean to refer to 
an increase or decrease in the amount, quality, response or effect of a particular activity, 
function or molecule. 

PHARMACEUTICAL COMPOSITION shall mean a composition comprising at 
least one active ingredient, whereby the composition is amenable to investigation for a specified, 
efficacious outcome in a mammal (for example, and not limitation, a human). Those of ordinary 
skill in the art will understand and appreciate the techniques appropriate for determining whether 
an active ingredient has a desired efficacious outcome based upon the needs of the artisan. 

DETAILED DESCRIPTION 
Compound Of The Present Invention 

One aspect of the present invention pertains to certain 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la): 



or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein A, B, D, V, W, X, 
Y, Z Ati, and Ri are as described herein, supra and infra. 

It is appreciated that certain features of the invention, which are, for clarity, described 
in the context of separate embodiments, may also be provided in combination in a single 
embodiment. Conversely, various features of the invention which are, for brevity, described 




(la) 
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in the context of a single embodiment, may also be provided separately or in any suitable 
subcombination. 

One aspect of the present invention encompasses N-oxides of 1,2,3-trisubstituted aryl 
and heteroaryl derivatives of Formula (la). 

One aspect of the present invention encompasses 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la) wherein W is NR, and compounds may be 
represented by Formula (lb) as shown below: 

X 

(lb) 

wherein each variable in Formula (lb) has the same meaning as described herein. In some 
embodiments, R4 is H. In some embodiments, R4 is CH 3 or CH 2 CH 3 . 

One aspect of the present invention encompasses 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la) wherein W is O, (i.e., an oxygen atom) and 
compounds may be represented by Formula (Ic) as shown below: 

X 

X^Y 
(Ic) 

wherein each variable in Formula (Ic) has the same meaning as described herein. 

One aspect of the present invention encompasses 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la) wherein W is S, S(0) or S(0) 2 and 
compounds may be represented by Formulae (Id), (le) and (If) respectively as shown below: 

XXI 

X^Y x <^y X^Y 

*^Yn ^ v iVt\ ^ v -xSV\ 

Z B O Z B —D O O Z B --D 

(Id) (Ie) (If) 

wherein each variable in Formulae (Id), (Ie) and (If) has the same meaning as described 
herein. 

One aspect of the present invention encompasses 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la) wherein W is absent and compounds may be 
represented by Formula (Ig) as shown below: 
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V 




(Ig) 



wherein each variable in Formula (Ig) has the same meaning as described herein, hi some 
embodiments, compounds of the present invention are of Formula (Ig) wherein V is absent 
and accordingly these compounds may be represented by Formula (Ih) as shown below: 



wherein each variable in Formula (Ih) has the same meaning as described herein. 

One aspect of the present invention encompasses 1,2,3-trisubstituted aryl and 
heteroaryl derivatives as shown in Formula (la) wherein W is absent and V is ethynylene. 
Compounds may be represented by Formula (Ii) as shown below: 



wherein each variable in Formula (Ii) has the same meaning as described herein. 

In some embodiments, V is C1.3 alkylene optionally substituted with 1 to 4 
substituents selected from the group consisting of Ci. 3 alkyl, C M alkoxy and halogen. In 
some embodiments, V is a methylene group (i.e., -CH 2 -). In some embodiments, V is an 
ethylene group (i.e., -CH 2 CH 2 -). hi some embodiments, V is a methylene and W is an oxygen 
atom, hi some embodiments, V is methylene and W is a NR, group. In some embodiments, 
V is methylene and W is a NH group. In some embodiments, V is ethylene and W is an 
oxygen atom. In some embodiments, V is ethylene and W is a NR4 group. Li some 
embodiments, V is ethylene and W is a NH group. 

In some embodiments, V is Ci. 2 heteroalkylehe optionally substituted with 1 to 4 
substituents selected from the group consisting of Q.3 alkyl, C.4 alkoxy and halogen. In 
some embodiments, V is -OCH 2 CH 2 -. In some embodiments, V is -OCH 2 CH 2 - and W is an 
oxygen atom and may be represented by the formula: -OCH 2 CH 2 0-. In some embodiments, 




(Ih) 




(Ii) 
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V is -OCH 2 CH 2 - and W is a NH group and may be represented by the formula: - 
OCH 2 CH 2 NH-. 

In some embodiments, V is absent and may be represented by Formula <Tj) as shown 

below: 

X 



Ar, 




* -D 



-A 
B" 



wherein each variable in Formula (Ij) has the same meaning as described herein. 

In some embodiments, A and B are both methylene wherein A and B are optionally 
substituted with 1 to 2 methyl groups and therefore form a four-membered nitrogen 
containing ring. In some embodiments, compounds of the invention may be represented by 
Fonnula (Ik) as shown below: 

X 

X^Y 
Arr V "w"S^N^A 

(Ik) 

wherein each variable in Formula (Ik) has the same meaning as described herein. In some 
embodiments, D is -CHR 2 -. 

In some embodiments, A is ethylene and B is methylene wherein A is optionally 
substituted with 1 to 4 methyl groups and B is optionally substituted with 1 to 2 methyl 
groups. In some embodiments, compounds of the invention may be represented by Formula 
(Im) as shown below: 

X 

X^Y 
Ar^W^S^N^V 

I w 

(Im) 

wherein each variable in Formula (Im) has the same meaning as described herein. In some 
embodiments, D is -CHR 2 -. In some embodiments, R 2 is C M alkylsulfonyl. 

In some embodiments, A is propylene and B is methylene wherein A is optionally 
substituted with 1 to 4 methyl groups and B is optionally substituted with 1 to 2 methyl 
groups. In some embodiments, compounds of the invention may be represented by Formula 
(In) as shown below: 
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X 

X^Y 
(In) 

wherein each variable in Formula (In) has the same meaning as described herein. In some 
embodiments, D is -CHR 2 -. 

In some embodiments, A and B are both ethylene wherein A and B are optionally 
substituted with 1 to 4 methyl groups. In some embodiments, compounds of the invention 
may be represented by Formula (Io) as shown below: 

X ' ' ' 

X^Y 



(Io) 

wherein each variable in Formula (Io) has the same meaning as described herein. In some 
embodiments, D is -CHR 2 -. 

In some embodiments, A is propylene and B is ethylene wherein A and B are 
optionally substituted with 1 to 4 methyl groups, hi some embodiments, compounds of the 
invention may be represented by Formula (Ip) as shown below: 

X 

X^Y 



•D 
(IP) 

wherein each variable in Formula (Ip) has the same meaning as described herein. In some 
embodiments, D is -CHR 2 -. 

In some embodiments, A and B are both propylene wherein A and B are optionally 
substituted with 1 to 4 methyl groups. Li some embodiments, compounds of the invention 
may be represented by Formula (Iq) as shown below: 

X 



(Iq) 
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wherein each variable in Formula (Iq) has the same meaning as described herein. In some 
embodiments, D is -CHR 2 -. 

In some embodiments, D is O, S, S(O) or S(0) 2 . In some embodiments, D is S, S(0) 
or S(0) 2 ; and A and B are independently optionally substituted with 1 or 2 methyl groups. In 
some embodiments, A and B are ethylene groups. In some embodiments, A and B are 
ethylene groups substituted with 2 methyl groups and D is an oxygen atom (i.e., forming a 
2,6-dimethyl-morpholin-4-yl group). 

In some embodiments, D is CR 2 R 3 . 

In some embodiments, R 2 is selected from Ihe group consisting of H, C U5 acyl, C w 
acyloxy, C M alkoxy, C us alkyl, C M alkylcarboxamide, C w alkylthiocarboxamide, C w 
alkylsulfinyl, C lA alkylsulfonyl, C M alkylthio, amino, carbo-C^-alkoxy, carboxamide, 
carboxyl, C 3 . 6 cycloalkyl, C M haloalkoxy, C M haloalkyl, halogen and hydroxyl. 

In some embodiments, R 2 is selected from the group consisting of C(0)CH 3 , 
C(0)CH 2 CH 3 , C(0)CH 2 CH 2 CH 3 , C(0)CH(CH 3 ) 2 , C(0)CH 2 CH 2 CH 2 CH 3 , OC(0)CH 3 , 
OC(0)CH 2 CH 3 , OC(0)CH 2 CH 2 CH 3 , OCH 3 , OCH 2 CH 3 , OCH 2 CH 2 CH 3 , OCH(CH 3 ) 2 , 
OCH 2 (CH 2 ) 2 CH 3 , CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3) CH(CH 3 ) 2 , CH(CH 3 )(CH 2 CH 3 ), 
CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2 ) 3 CH 3 , C(0)NHCH 3 , C(0)NHCH 2 CH 3 , C(0)NHCH 2 CH 2 CH 3 , 
C(0)NHCH(CH 3 ) 2 , CCOJNHCBtCCH^CHa, C0 2 CH 3 , C0 2 CH 2 CH 3 , CO z CH 2 CH 2 CH 3 , ' 
CO z CH(CH 3 ) 2 and C0 2 CH 2 (CH 2 ) 2 CH 3 . 

In some embodiments, R 2 is selected from the group consisting of C(0)CH 3 , 
C(0)CH 2 CH 3 , C(0)CH 2 CH 2 CH 3 , C(0)CH(CH 3 ) 2 , C(0)CH 2 CH 2 CH 2 CH 3 , OC(0)CH 3 , 
OC(0)CH 2 CH 3 , OC(0)CH 2 CH 2 CH 3 , OCH 3 , OCH 2 CH 3 , OCH 2 CH 2 CH 3 , OCH(CH 3 ) 2 , 
OCH 2 (CH 2 ) 2 CH 3 , CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3 , CH(CH 3 ) 2 , CH(CH 3 )(CH 2 CH 3 ), 
CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2 ) 3 CH 3 , C(0)NH 2 , C0 2 CH 3 , C0 2 CH 2 CH 3 , C0 2 CH 2 CH 2 CH 3 , 
C0 2 CH(CH 3 ) 2 , CQzCH^CH^CHa, and C0 2 H. 

In some embodiments, R 2 is selected from the group consisting of SCH 3 , SCH 2 CH 3 , 
SCH 2 CH 2 CH 3 , SCH(CH 3 ) 2 , SCH 2 (CH 2 ) 2 CH 3 , S(0)CH 3 , S(0)CH 2 CH 3 , S(0)CH 2 CH 2 CH 3 , 
S(0)CH(CH 3 ) 2 , S(0)CH 2 (CH 2 ) 2 CH 3 , S(0) 2 CH 3 , S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3 , 
S(0) 2 CH(CH 3 ) 2 , S(0) 2 CH 2 (CH 2 ) 2 CH 3 , cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
OCF 3 , OCHF 2 , CF 3 , CHF 2 and F. 

hi some embodiments, R 2 is selected from the group consisting of S(0) 2 CH 3 , 
S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3 , S(0) 2 CH(CH 3 ) 2 , S(0) 2 CH 2 (CH 2 ) 2 CH 3 , cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, hydroxyl, and F. 

In some embodiments, R 2 is Q. 8 alkyl, or heteroaryl each optionally substituted with 
1 to 5 substituents selected from the group consisting of C,. s acyloxy, C lA alkoxy, C,. 8 alkyl, 
C M alkylsulfonyl, carbo-C^alkoxy, carboxamide, carboxy, C«-cycloalkyl, C w -cycloalkyl- 
C,. 3 -alkylene, C^-cycloalkyl-CLa-heteroalkylene, and hydroxyl. 
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In some embodiments, R 2 is selected from the group consisting of CH 2 OCH 3 
CH 2 CH 2 OCH 3 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 CH 3) CH 2 CH 2 OCH 2 CH 3 , 
CH 2 CH 2 OCH 2 CH 2 CH 3 , CH 2 OCH(CH 3 ) 2 , CH 2 OCH 2 CH(CH 3 ) 2 , CH 2 C0 2 H, CH 2 CH 2 C0 2 H 
CH 2 OH, CH 2 CH 2 OH and CH 2 CH 2 CH 2 OH. 

In some embodiments, R 2 is c M alkyl, heteroaryl or phenyl each optionally 
substituted with 1 to 5 substituents selected from the group consisting of C, 5 acyl, Cl 5 
acyloxy, C M alkoxy, C M alkyl, C „ alkylamino, C M alkylcarboxamide, C M 
alkylthiocarboxamide, C M alkylsulfonamide, C M alkylsulfinyl, C M alkylsulfonyl, C M 
alkylthio, C M alkylthioureyl, alkylureyl, amino, carbo-C^-alkoxy, carboxamide 
carboxy, cyano, C 3 . 6 -cyclo a lkyl-C 1 . 3 -heteroalk y lene, C» dialkylamino, Q, 
dialkylcarboxamide, C M dialkylthiocarboxamide, C^ dialkylsulfonamide, C M 
alkylthioureyl, Q, haloalkoxy, C» haloalkyl, haloalkylsulfinyl, C« haloalkylsulfonyl 
C„ haloalkyl, Cu, haloalkylthio, halogen, hete rocyclic, hydroxyl, hydroxylamino and nitro. 

In some embodiments, R 2 is selected from the group consisting of CH 2 OCH 3 
CH 2 CH 2 OCH 3 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 CH 3 , CH 2 CH 2 OCH 2 CH 3 
CH 2 CH 2 OCH 2 CH 2 CH 3 , CH 2 OCH(CH 3 ) 2 , CH 2 OCH 2 CH(CH 3 ) 2 , CH 2 C0 2 H, CH 2 CH 2 C0 2 H 
CH 2 OH, CH 2 CH 2 OH and CH 2 CH 2 CH 2 OH. 

In some embodiments, R 2 is selected from the group consisting of CH 2 SCH 3 
CH 2 SCH 2 CH 3 , CH 2 SCH 2 CH 2 CH 3 , CH 2 SCH(CH 3 ) 2) CH 2 SCH 2 (CH 2 ) 2 CH 3 , CH 2 CH 2 SCH 3 
CH 2 CH 2 SCH 2 CH 3 , CH 2 CH 2 SCH 2 CH 2 CH 3 , CH 2 CH 2 SCH(CH 3 ) 2 , CH.CH.SCH.CCH^CH, 
CH 2 S(0)CH 3 , CH 2 S(0)CH 2 CH 3 , CH 2 S(0)CH 2 CH 2 CH 3 , CH 2 S(0)CH(CH 3 ) 2 , 
CH 2 S(0)CH 2 (CH 2 ) 2 CH 3 , CH 2 CH 2 S(0)CH 3 , CH 2 CH 2 S(0)CH 2 CH 3 , 
CH 2 CH 2 S(0)CH 2 CH 2 CH 3 , CH 2 CH 2 S(0)CH(CH 3)2 , CH 2 CH 2 S(0)CH 2 (CH 2 ) 2 CH 3 , 
CH 2 S(0) 2 CH 3 , CH 2 S(0) 2 CH 2 CH 3 , CH 2 S(0) 2 CH 2 CH 2 CH 3 , CH.SCO^CHCCH,),, 
CH^CO^CT^CH^CH,, CH 2 CH 2 S(0) 2 CH 3 , CH 2 CH 2 S(0) 2 CH 2 CH 3 , 
CHaCH.SCO.CH.CH.CH,, CH 2 CH 2 S(0) 2 CH(CH 3 ) 2 and CH 2 CH 2 S(0) 2 CH 2 (CH 2 ) 2 CH 3 . 

In some embodiments, R 2 is selected from the group consisting of CH 2 OCH 2 - 
cyclopropyl, CH 2 OCH 2 -cyclobutyl, CH 2 OCH 2 -cyclopentyl, CH 2 OCH 2 - C yclohexyl, 
CH 2 OCH 2 CH 2 -cyclopropyl, CH 2 OCH 2 CH 2 -cyclobutyl, CH 2 OCH 2 CH 2 -cyclopentyl, 
CH 2 OCH 2 CH 2 -cyclohexyl, CH 2 CH 2 OCH 2 -cyclopropyl, CH 2 CH 2 OCH 2 -cyclobutyl,' 
CH 2 CH 2 OCH 2 -cyclopentyl, CH 2 CH 2 OCH 2 -cyclohexyl, CH 2 CH 2 OCH 2 CH 2 -cyclopro P yl, 
CH 2 CH 2 OCH 2 CH 2 -cyclobutyl, CH 2 CH 2 OCH 2 CH 2 -cyclopentyl and CH 2 CH 2 OCH 2 CH 2 -' 
cyclohexyl. 

In some embodiments, R 2 is selected from the group consisting of l,2,4-oxadiazol-3- 
yl, 1,2,4-oxadiazol-S-yl, U^oxadiazol^-yl, l,2,4-triazol-5-yl and 1,2,4-triazol-l-yl 3- 
methyl-l,2,4-oxadiazol-5-yl, S-methyl-l^^-oxadiazol-S-yl, 3^thyl-l,2,4-oxadiazol-5-yl, 5- 
ethyl-l,2,4-oxadiazol-3-yl, 5-methyl-l,3,4-oxadiazol-2-yl, S-emyl-l^-oxadiazoU-yl, 3- 



WO 2004/065380 PCT/US2004/001267 

26 

methyl-l,2,4-triazol-5-yl, 3-ethyl.lA4-1ria2ol-5.yl, 3-methyl-l,2,4-triazol-l-yl, 3-ethyl-l,2,4- 
triazol-l-yl, 5 -methyl- 1,2,4-triazol-l-yl and 5-ethyl-l,2,4-triazol-l-yl. 

In some embodiments, R 2 is selected from the group consisting of l,2,4-oxadiazol-3- 
yl, l,2,4-oxadiazol-5-yl, l,3,4-oxadiazol-2-yl, 3 -methyl- l,2,4-oxadiazol-5-yl, 3 -ethyl- 1,2,4- 
oxadiazol-5-yl, 3-isopropyl-l,2 5 4-oxadiazol-5-yl, 3-propyl-l,2,4-oxadiazol-5-yl, 3-f-butyl- 
l,2,4-oxadiazol-5-yI, and 3-cyclopropyl-l,2,4-oxadiazol-5-yl. 

In some embodiments, R 2 is selected from the group consisting of 3-methyl-l,2,4- 
oxadiazol-5-yl, 3-ethyl-l,2,4-oxadiazol-5-yl, 3-propyl-l,2,4-oxadiazol-5-yl, 3-isopropyl- 
l,2,4-oxadiazol-5-yl, 3-butyl-l,2,4-oxadiazol-5-yl, and 3-(*-butyl)-l,2,4-oxadiazol-5-yl. 

In some embodiments, R 2 is a heteroaryl comprising 5-atoms in the aromatic ring and 
are represented by the following formulae: 

TABLE 2A 



& & & Qm> & 



O S N 

H 



r=A f i= =^A P=Z^% N== ^ N==3 

V> ,L~P 



, N ^vA , N =vA 

°N^ N N ^/ S N <^NH N^,N 

» » 

N=N ^ / N= TV-X 



and 

wherein the 5-membered heteroaryl is bonded at any available position of the ring, for 
example, a imidazolyl ring can be bonded at one of the ring nitrogens (i.e., imidazol-l-yl 
group) or at one of the ring carbons (i.e., imidazol-2-yl, imidazol-4-yl or imiadazol-5-yl 
group). 

In some embodiments, R 2 is a 5-membered heteroaryl optionally substituted with 1 to 
4 substituents selected from the group consisting of C,. 5 acyl, C u5 acyloxy, C M alkoxy, C,. 8 
alkyl, C w alkylamino, C w alkylcarboxamide, C M alkylthiocarboxamide, C M 
alkylsulfonamide, C M alkylsulfinyl, C M alkylsulfonyl, C w alkylthio, C M alkylthioureyl, C M 
alkylureyl, amino, carbo-d ^-alkoxy, carboxamide, carboxy, cyano, C 3 ^-cycloalkyl-Ci. 3 - 
heteroalkylene, dialkylamino, dialkylcarboxamide, C M dialkylthiocarboxamide, 
dialkylsulfonamide, C M alkylthioureyl, C M haloalkoxy, C,^ haloalkyl, C M haloalkylsulfinyl, 
C,., haloalkylsulfonyl, C M haloalkyl, C M haloalkylthio, halogen, heterocyclic, hydroxyl, 
hydroxylamino and nitro. 
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In some embodiments, compounds of the present invention are of the following 
formula: 



wherein R 2 is a 5-membered heteroaryl optionally substituted with 1 to 4 substituents selected 
from the group consisting of Cj.s acyl, C us acyloxy, C M alkoxy, C w alkyl, C 1A alkylamino, 
C w alkylcarboxamide, Ci^ alkylthiocarboxamide, C1.4 alkylsulfonamide, Q.4 alkylsulfinyl, 
C M alkylsulfonyl, C M alkylthio, C w alkylthioureyl, C lA alkylureyl, amino, carbo-C w - 
alkoxy, carboxamide, carboxy, cyano, C 3 . 6 -cycloalkyl-Ci. 3 -heteroalkylene, dialkylamino, 
C 2 -s dialkylcarboxamide, Q.4 dialkylthiocarboxamide, C 2 . 6 dialkylsulfonamide, Q.4 
alkylthioureyl, haloalkoxy, C w haloalkyl, C w haloalkylsulfinyl, C w haloalkylsulfonyl, 
C M haloalkyl, Q.4 haloalkylthio, halogen, heterocyclic, hydroxyl, hydroxylamino and nitro; 
and R 3 is hydrogen or C M alkyl. 

In some embodiments, R 2 is a 5-membered heteroaryl optionally substituted with 1 or 
2 substituents selected from the group consisting of Ci. 8 alkyl, Q.4 haloalkyl and halogen; and 
R 3 is hydrogen. 

In some embodiments, R 2 is a 5-membered heteroaryl optionally substituted with lor 
2 Ci_s alkyl substituents; and R 3 is hydrogen. 

In some embodiments, R 2 is a 5-membered heteroaryl optionally substituted with 
CH 3 , CH 2 CH 3 , CH(CH 3 ) 2 , CH 2 CH 2 CH 3 , C(CH 3 ) 3 ; and R 3 is hydrogen. 

In some embodiments, R 2 is a fused heteroaryl group containing to aromatic rings 
wherein at least one is a heteroaryl ring, such as, benzofuranyl, benzimidazole, benzoxazole, 
benzothiazole, indole, benzothiophenyl. In some embodiments, R 2 is a benzofuran-2-yl 
group. 

In some embodiments, R 2 is a heterocyclic represented, for example, by the formulae 
in TABLE 2B. 




TABLE 2B 




H 



H 



H 



H 




H 



H 
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C^alkyl s C«alkyl N C,^ alkyl v % alkyl % 

JZ^A ~~\ N ~\ 



C^alkyl v C^alkyr 

H and H • 

It is understood that any one of the heterocyclic groups shown in TABLES 2B to 2E 
may be bonded at any available ring carbon or ring nitrogen as allowed by the respective 
formula. For example, a 2,5-dioxo-imidazolidinyl group may be bonded at the ring carbon or 
at either of the two ring nitrogens to give the following formulae respectively: 
H x % s\ H 

l i | 

H » H > <j\n 

In some embodiments, R 2 is a heterocyclic represented, for example, by the formulae 

in TABLE 2C. 

TABLE 2C 

H v H H H 

C^alkyl N C^alkyl N Chalky! % alkyl % 

j~c y-c 

In some embodiments, R 2 is a heterocyclic represented, for example, by the formulae 
in TABLE 2D. 



TABLE 2D 



H x , H v C^alkyl % C^alkyl 

O^o^S o^%>* s 0<A S 0=^ 0 >* 



S' s 

' » and 

In some embodiments, R 2 is a heterocyclic represented, for example, by the formulae 
in TABLE 2E. 

TABLE 2E 

H k H s C^alkyl % C^alkyl % 

^ N "^ J 1 ^ J~C J-C 

S^ 0 ^s S^ s >*s S^A-S S=*\>*S 

> and 59 
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In some embodiments, R 2 is a heterocyclic represented, for example, by the formulae 
in TABLE 2F wherein the Cj^ alkyl group on the respective ring nitrogen atoms may be the 
same or different. 

TABLE 2F 
C 14 alkyl % % C,^ alkyl % 

T\ N \ 

alkyl and C,^ alkyl 

In some embodiments, R 2 is a heterocyclic represented, for example, by the formulae 
in TABLE 2G wherein the alkyl group on the respective ring nitrogen atoms may be the 
same or different. 

TABLE 2G 

C^alkyl N % alkyl % C,^ alkyl % 

S ^N^° 0=^n^S S ^ N ^ S 



I 



alkyl , alkyl and alkyl . 

In some embodiments, D is CR 2 R 3 and R 2 is -Ar 2 -Ar 3 wherein Ar 2 and Ar 3 are 
independently aryl or heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of d. s acyl, Q.j acyloxy, C M alkoxy, C M alkyl, C M alkylcarboxamide, 
C,.4 alkylthiocarboxamide, C4 alkylsulfinyl, C 1A alkylsulfonyl, C 1A alkylthio, amino, carbo- 
CWalkoxy, carboxamide, carboxy, cyano, C 3 . 6 -cycloalkyl, C 2 . 6 dialkylcarboxamide, C w 
haloalkoxy, C M haloalkyl, halogen, hydroxyl and nitro. In some embodiments, Ar 2 is a 
heteroaryl and Ar 3 is phenyl. In some embodiments, compounds of the present invention are 
represented by Formula (Ir) as shown below: 

X 



Ar^ W ^T^N- v 

R 3 • 
(Ir) 

wherein each variable in Formula (Ir) has the same meaning as described herein. In some 
embodiments, compounds of the present invention are of Formula (Ir) wherein R 3 is H. 

In some embodiments, Ar 2 is a heteroaryl comprising 5-atoms in the aromatic ring 
and are represented by the following formulae: 

TABLE 3 
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» » > » 




» 9 > > 




J J » » 





wherein the 5-membered heteroaryl is bonded at any available position of the ring, for 
example, a imidazolyl ring can be bonded at one of the ring nitrogens (i.e., imidazol-l-yl 
group) or at one of the ring carbons (i.e., imidazol-2-yl, imidazol-4-yl or irniadazol-5-yl 
group) and Ar 3 is bonded to any remaining available ring atom. 

In some embodiments, Ar 2 is a heteroaryl and Ar 3 is phenyl. In some embodiments, 
the heteroaryl and phenyl are optionally substituted with 1 to 5 substituents selected from the . . 
group consisting of H, C w alkoxy, Ci. 8 alkyl, C w alkylcarboxamide, Ci^ alkylsulfinyl, C1.4 
alkylsulfonyl, C w alkylthio, C w haloalkoxy, C M haloalkyl, halogen, hydroxyl andnitro. 

In some embodiments, D is CR 2 R 3 and R 2 is Formula (B): 



wherein: 

Rh is Cj-s' alkyl or C 3 ^ cycloalkyl; and Rj 5 is F, CI, Br or CN. In some embodiments, 
R M is C,. 8 alkyl and R 15 is F, CI or CN. 

In some embodiments, D is CR2R3 and R 2 is Formula (C): 



wherein: 

G is C=0, CRisRn, O, S, S(0), S(0) 2 ; where Rj 6 and R 17 are independently H or Chs alkyl; 
and Ar 4 is phenyl or heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of Cj. s acyl, Ci. s acyloxy, C w alkoxy, Ci. g alkyl, C w alkylcarboxamide, 
C w alkylthiocarboxamide, C x ^ alkylsulfonamide, C ]Jt alkylsulfinyl, C lJt alkylsulfonyl, C M 
alkylthio, alkylthioureyl, C lJt alkylureyl, amino, carbo-Ci^-alkoxy, carboxamide, 
carboxy, cyano, C 3 . 6 -cycloalkyl-Ci_ 3 -heteroalkylene, dialkylcarboxamide, C w 



N 





(B) 




(C) 
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dialkylthiocarboxamide, C 2 ^ dialkylswfonamide, C w alkylthioureyl, C M haloalkoxy, C w 
haloalkyl, C w haloalkylsulfinyl, C w haloalkylsulfonyl, C 1Jt haloalkyl, C M haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. 

In some embodiments, R 2 is Formula (C) wherein G is C=0, CR,^, O, S, S(0), 
S(0) 2 ; wherein R 1<5 and R 17 are independently H or Ci_ 2 alkyl; and Ar 4 is phenyl or heteroaryl 
optionally substituted with 1 to 5 substituents selected from the group consisting of C w 
alkoxy, Ci_ 8 alkyl, C M haloalkoxy, C lA haloalkyl, and halogen. 

In some embodiments, G is C=Q, CH 2 or O. In some embodiments, G is S, S(Q) or 



In some embodiments, Ar 4 is selected from the group consisting of pyridinyl, 
pyridazinyl, pyrimidinyl and pyrazinyl. In some embodiments, Ar 4 is 2-pyridyl. 



wherein each variable in Formula (Is) has the same meaning as described herein. 

In some embodiments, D is CR 2 R 3 , R 2 is Formula (C) and G is C=0, CRisR^ or O. 
In some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents selected 
from the group consisting of Ci. s acyl, C U5 acyloxy, C lA alkoxy, d.8 alkyl, C w 
alkylcarboxamide, C M alkylthiocarboxamide, C w alkylsulfonamide, C M alkylsulfinyl, 
alkylsulfonyl, C w alkylthio, C1.4 alkylthioureyl, C M alkylureyl, amino, carbo-Ci. 6 -alkoxy, 
carboxamide, carboxy, cyano, C 3 -6-cycloalkyl-Ci.3-heteroalkylene, C« dialkylcarboxamide, 
C iA dialkylthiocarboxamide, dialkylsulfonamide, C t ^ alkylthioureyl, C M haloalkoxy, Q. 
4 haloalkyl, C M haloalkylsulfinyl, C w haloalkylsulfonyl, C M haloalkyl, C w haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. 

In some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents 
selected from the group consisting of Ci. s acyl, C w alkoxy, Ci. 8 alkyl, C w alkylcarboxamide, 
C w alkylsulfonamide, C lA alkylsulfinyl, alkylsulfonyl, C 1A alkylthio, carboxamide, C w 
haloalkoxy, C M haloalkyl, C M haloalkylsulfinyl, C w haloalkylsulfonyl, C,^ haloalkyl, 
halogen and hydroxyl. 

In some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents 
selected from the group consisting of Ci.s acyl, C M alkoxy, alkyl, C lA alkylsulfinyl, C w 



S(Q) 2 . 



In some embodiments, compounds of the present invention are represented by 
Formula (Is) as shown below: 




as) 
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alkylsulfonyl, Cm alkylthio, C M haloalkoxy, C M haloalkyl, Cm haloalkyl, halogen and 
hydroxyl. 

In some embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents 
selected from the group consisting of Q. 5 acyl, Cl . 3 acyloxy, Cm alkoxy, Cl . 8 alkyl, C M 
alkylcarboxamide, Cm alkyltfoocarboxamide, C M alkylsulfonamide, Cm alkylsulfinyl, Cm 
alkylsulfonyl, Cm alkylthio, Cm alkylthioureyl, Cm alkylureyl, amino, carbo-C 1 . 6 -alko'xy, 
carboxamide, carboxy, cyano, Cs^-cycloalkyl-Ca-heteroalkylene, C 2 . fi dialkylcarboxarrnde, 
C M dialkylthiocarboxamide, C« dialkylsulfonamide, Cm alkylthioureyl, C„ haloalkoxy, C,_ 
4 haloalkyl, C ]4 haloalkylsul&ryl, Cm haloalkylsulfonyl, C M haloalkyl, C w haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. 

In some embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents 
selected from the group consisting of Cl . s acyl, Cm alkoxy, alkyl, C M alkylcarboxamide, 
C« alkylsulfonamide, C M alkylsulfinyl, C w alkylsulfonyl, Cm alkylthio, carboxamide, Q 
haloalkoxy, Cm haloalkyl, C M haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkyl, 
halogen and hydroxyl. 

In some embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C, 5 acyl, Cm alkoxy, C M alkyl, Cm alkylsulfinyl, C M 
alkylsulfonyl, Cm alkylthio, Cm haloalkoxy, Cm haloalkyl, C M haloalkyl, halogen and 
hydroxyl. 

to some embodiments, Ar 4 is a 5-membered heteroaryl, for example, as shown in 
TABLE 2Asupra. to some embodiments, Ar 4 is a 6-membered heteroaryl, for example, the 
6-membered heteroaryls as shown in TABLE 4: 

TABLE 4 

% "t, % «o to 

ii i ^ ^ ^ ^ 



--1-4 



N 
II 



^> ^> ^> ^> 

4 tjs o £5 

N , N and N 

wherein the heteroaryl group is bonded at any ring carbon. In some embodiments, Ar 4 is 
selected from the group consisting of pyridinyl, pyridazinyl, pyrirnidinyl and pyraiinyl In 
some embodiments, Ar 4 is 2-pyridyl. In some embodiments, D is CR 2 R 3 , R 2 is Formula (C), 
G is CR 16 R 17 and Ri 6 and R 17 are independently H or C U2 alkyl. 

In some embodiments, D is CR 2 R 3 , R 2 is Formula (C) and G is S, S(0) or S(0) 2 . 
In some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C M acyl, C M acyloxy, C M alkoxy, Cl . s alkyl, C 
alkylcarboxamide, Cm alkylthiocarboxamide, C M alkylsulfonamide, Cm alkylsulfinyl C 



1-4 

"l-4 
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alkylsulfonyl, Cm alkylthio, C M alkylthioureyl, Cm alkylureyl, amino, carbo-CM-alkoxy, 
carboxamide, carboxy, cyano, Cs^-cycloalkyl-C^-heteroalkylene, C« dialkylcarboxamide, 
Cm dialkylthiocarboxamide, dialkylsulfonamide, Cm alkylthioureyl, C M haloalkoxy, C u 
4 haloalkyl, haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkyl, C M haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. 

In some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C,. 5 acyl, Cm alkoxy, C,^ alkyl, C w alkylcarboxamide, 
C M alkylsulfonamide, C w alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, carboxamide, Cm 
haloalkoxy, C M haloalkyl, Cm haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkyl, 
halogen and hydroxyl. 

In some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C,. 5 acyl, Cm alkoxy, alkyl, Cm alkylsulfinyl, Cm 
alkylsulfonyl, Cm alkylthio, Cm haloalkoxy, C M haloalkyl, haloalkyl, halogen and 
hydroxyl. 

In some embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C1.5 acyl, C,_ 5 acyloxy, C w alkoxy, d. 8 alkyl, C M 
alkylcarboxamide, Cm alkylthiocarboxamide, C 1A alkylsulfonamide, C M alkylsulfinyl, Cm 
alkylsulfonyl, C w alkylthio, Cm alkylthioureyl, Cm alkylureyl, amino, carbo-Cx. 6 -alkoxy, 
carboxamide, carboxy, cyano, C3. 6 -cycloalkyl-Ci. 3 -heteroalkylene, C 2 . 6 dialkylcarboxamide, 
C M dialkylthiocarboxamide, Q>. 6 dialkylsulfonamide, C M alkylthioureyl, C M haloalkoxy, C,_ 
4 haloalkyl, C M haloalkylsulfinyl, C M haloalkylsulfonyl, Cm haloalkyl, C M haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. 

In some embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C,. 5 acyl, C M alkoxy, C,. 8 alkyl, C 14 alkylcarboxamide, 
C M alkylsulfonamide, Cm alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, carboxamide, C M 
haloalkoxy, C w haloalkyl, Cm haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkyl, 
halogen and hydroxyl. 

In some embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents 
selected from the group consisting of C,. 5 acyl, Cm alkoxy, C M alkyl, Cm alkylsulfinyl, Cm 
alkylsulfonyl, Cm alkylthio, Cm haloalkoxy, C M haloalkyl, Cm haloalkyl, halogen and 
hydroxyl. In some embodiments, Ar 4 is a 5-membered heteroaryl, for example, as shown in 
TABLE 2A, supra. 

In some embodiments, Ar 4 is a 6-membered heteroaryl, for example, as shown in 
TABLE 4, supra. 

In some embodiments, Ar 4 is selected from the group consisting of pyridinyl, 
pyridazinyl, pyrimidinyl and pyrazinyl. Ih some embodiments, Ar 4 is 2-pyridyl. 
In some embodiments, R3 is H. 
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In some embodiments, D is N-R 2 . In some embodiments, R 2 is selected from the 
group consisting of H, C „ acyl, C M alkyl, C M alkylcarboxamide, C M alkylsulfonyl, carbo 
C^-alkoxy, carboxamide, C^-cycloalkyl and C w haloalkyl. In some embodiments, R 2 is 
selected from the group consisting of C(0)CH 3 , C(0)CH 2 CH 3 , C(0)CH 2 CH 2 CH 3 , 
C(0)CH(CH 3 ) 2 , C(0)CH 2 ^^ ' 
CH(CH 3 )(CH 2 CH 3 ), CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2 ) 3 CH 3 , C(0)NHCH 3 , C(0)NHCH 2 CH 3 
C(0)NHCH 2 CH 2 CH 3 , C(0)NHCH(CH 3 ) 2 , C(0)NHCH 2 (CH 2 ) 2 CH 3 , C0 2 CH 3 , C0 2 CH 2 CH 3 
C0 2 CH 2 CH 2 CH 3 , C0 2 CH(CH 3 ) 2 and C0 2 CH 2 (CH 2 ) 2 CH, In some embodiments, R 2 is 
selected from the group consisting of S(0) 2 CH 3 , S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3j 
S(0) 2 CH(CH 3 ) 2 , S(0) 2 CH 2 (CH 2 ) 2 CH 3 , cyclopropyl, cyclobutyl, cyclopentyl, cyclonexyl 
CH 2 CF 3 , CF 3 and CHF 2 . 

In some embodiments, D is N-R 2 and R 2 is H, or carbo-C^-alkoxy. In some 
embodiments, R 2 is selected from the group consisting of CO z CH 3 , C0 2 CH 2 CH 3 
C0 2 CH 2 CH 2 CH 3 , C0 2 CH(CH 3 ) 2 and C0 2 CH 2 (CH 2 ) 2 CH 3 . M some embodiment, R 2 is C„ 
alkyl optionally substituted with 1 to 5 substituents selected from the group consisting of Q. 
alkylsulfonyl, carbo-C^-alkoxy, and carboxy. In some embodiments, R 2 is CH 2 C0 2 Et, or . 
CH 2 CH 2 C0 2 H. In some embodiments, R 2 is selected from the group consisting of 
CH 2 CH 2 S(0) 2 CH 3 , CH 2 CH 2 S(0) 2 CH 2 CH 3 , CH 2 CH 2 S(0) 2 CH 2 CH 2 CH 3 , 
CH 2 CH 2 S(0) 2 CH(CH 3 ) 2 and CH 2 CH 2 S(0) 2 CH 2 (CH 2 ) 2 CH 3 . 

In some embodiments, D is N-R 2 wherein R 2 is Q. 8 alkyl, heteroaryl or phenyl 
optionally substituted with 1 to 5 substituents selected from the group consisting of C, 5 acyl. 
Cm acyloxy, C M alkoxy, C,. 8 alkyl, C M alkylamino, C M alkylcarboxamide, C M 
alkylthiocarboxamide, alkylsulfonamide, C„ alkylsulfmyl, alkylsulfonyl, C M 
alkylthio, C M alkylthioureyl, C M alkylureyl, amino, carbo-C^-alkoxy, carboxamide, 
carboxy, cyano, C^-cycloalkyl-C.-heteroalkylene, dialkylamino, 
dialkylcarboxamide, C M dialkylthiocarboxamide, C 2 . 6 dialkylsulfonamide, C„ 
alkylthioureyl, C„ haloalkoxy, C M haloalkyl, C M haloalkylsulfrnyl, C M haloalkylsulfonyl, 
C M haloalkyl, C M haloalkylthio, halogen, heterocyclic, hydroxyl, hydroxylamino and nitro. 
In some embodiments, R 2 is selected from the group consisting of CH 2 CH 2 OCH 3 
CH 2 CH 2 OCH 2 CH 3 , CH 2 CH 2 OCH 2 CH 2 CH 3 , CH 2 C0 2 H, CH 2 CH 2 C0 2 H, CH 2 CH 2 OH and 
CH 2 CH 2 CH 2 OH. In some embodiments, R 2 is selected from the group consisting of 
CH 2 CH 2 SCH 3 , CH 2 CH 2 SCH 2 CH 3 , CH 2 CH 2 SCH 2 CH 2 CH 3 , CH 2 CH 2 SCH(CH 3 ) 2 , 
CH 2 CH 2 SCH 2 (CH 2 ) 2 CH 3 , CH 2 CH 2 S(0)CH 3 , CH 2 CH 2 S(0)CH 2 CH 3 , 
CH 2 CH 2 S(0)CH 2 CH 2 CH 3j CH 2 CH 2 S(0)CH(CH 3 ) 2 , CH^H^OCH.CCH^CH,, 
CH 2 CH 2 S(0) 2 CH 3 , CH 2 CH 2 S(0) 2 CH 2 CH 3 , CH.CH.SCO^C^CH.CH,, 
CH 2 CH 2 S(0) 2 CH(CH 3 ) 2 and CH 2 CH 2 S(0) 2 CH 2 (CH 2 ) 2 CH 3 . m some embodiments, R 
selected from the group consisting of l,2,4^oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, 1,3,4 
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oxadiazol-2-yl, l,2,4-triazol-5-yl and 1,2,4-triazol-l-yl, 3-methyl-l,2,4-oxadiazol-5-yl, 3- 
methyl-l,2,4-oxadiazol-5-yl, 3-ethyl-l,2,4-oxadiazol-5-yl, 3-ethyl-.l,2,4-oxadiazol-5-yl, 5- 
methyl-l,3,4-oxadiazol-2-yl, 5-ethyl-l,3,4-oxadiazol-2-yl, 3-methyl-l,2,4-triazol-5-yl, 3- 
emyl-l,2,4-triazol-5-yl, 3-methyl-l,2,4-triazol-l-yl, 3-ethyl-l,2,4-triazol-l-yl, 5-methyl-l,2,4- 
triazol-l-yl and 5^thyl-l,2,4-triazol-l-yl. 

In some embodiments, D is N-R 2 and R 2 is -Ax 2 -Ar 3 wherein Ar 2 and Ar 3 are 
independently aryl or heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of H, C1.5 acyl, C,. 5 acyloxy, alkoxy, Cg alkyl, C M 
alkylcarboxamide, C M alkylthiocarboxarnide, C M alkylsulfinyl, C,^ alkylsulfonyl, C w 
alkylthio, amino, carbo-d.6-alkoxy, carboxamide, carboxy, cyano, Q^-cycloalkyl, C 2 . 6 
dialkylcarboxamide, haloalkoxy, haloalkyl, halogen, hydroxyl and nitro. . In some 
embodiments, compounds of the present invention are represented by Formula (It) as shown 
below: 



wherein each variable in Formula (It) has the same meaning as described herein. In some 
embodiments, Ar 2 is a heteroaryl and Ar 3 is phenyl. In some embodiments, the heteroaryl and 
phenyl are optionally substituted with 1 to 5 substituents selected from the group consisting of 
H, d_4 alkoxy, Q.8 alkyl, alkylcarboxamide, C,_4 alkylsulfinyl, C w alkylsulfonyl, C 1A 
alkylthio, C w haloalkoxy, C1.4 haloalkyl, halogen, hydroxyl and nitro. 
In some embodiments, D is N-R 2 wherein R 2 is Formula (C): 



G is C=0 or CR l6 Ri 7 ; where Ri 6 and R 17 are independently H or alkyl; and Ar 4 is 
phenyl or heteroaryl optionally substituted with 1 to 5 substituents selected from the group 
consisting of C U5 acyl, C us acyloxy, C M alkoxy, alkyl, C w alkylcarboxamide, C M 
alkylthiocarboxarnide, C w alkylsulfonamide, alkylsulfinyl, C M alkylsulfonyl, C M 
alkylthio, C M alkylthioureyl, alkylureyl, amino, carbo-C,. 6 -alkoxy, carboxamide, 
carboxy, cyano, C 3 ^-cycloalkyl-Ci. 3 -heteroalkylene, dialkylcarboxamide, C M 
dialkyltbiocarboxamide, dialkylsulfonamide, C,_4 alkylthioureyl, C M haloalkoxy, C 1A 
haloalkyl, C M haloaltylsulfinyl, C^, haloalkylsulfonyl, C w haloalkyl, C w haloalkylthio, 




2 



(It) 




(C) 



wherein: 
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halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. In some embodiments, compounds 
of the present invention are represented by Formula <Iu) as shown below: 



X B -N^Ar 4 



au) 

wherein each variable in Formula flu) has the same meaning as described herein. 

Li some embodiments, D is N-R 2 , R 2 is Formula (C) and G is C=0 In some 
embodiments, Ax 4 is phenyl optionally substituted with 1 to 5 substitutes selected from the 
group consisting of C, s acyl, C, 5 acyloxy, Cm alkoxy, C, 8 alkyl, C M alkylcarboxamide C M 
alkylthiocarboxamide, Cm alkylsulfonamide, Cm alkylsulfinyl, C M alkylsulfonyl 
alkylthio, C„ alkylthioureyl, Cm alkylureyl, amino, carbo-C, 6 -alkoxy, carboxamide 
car W,cyano,C3. 6 -cycloalkyl^,3-heteroalMene,C, 6 dialM C M 
chalkylthiocarboxamide, ^sulfonamide, C M alkylthioureyl, C haloalkoxy Cm 
haloalkyl, C M haloalkylsulfinyl, Cm haloalkylsulfonyl, Q, haloalkyl, C M haloalkylmio 
halogen, heteroaxyl, hydroxyl, hydroxylamino and nitro. In some embodiments, Ar 4 is phenyl 
optxonally substituted with 1 to 5 substituents selected from the group consisting of Q 5 acyl 
Cm alkoxy, Q. 8 alkyl, C M alkylcarboxamide, C M alkylsulfonamide, C M alkylsulfinyl C M 
alkylsulfonyl, C M alkylthio, carboxamide, C M haloalkoxy, Cm haloalkyl Cm 
haloalkylsulfinyl, Q, haloalkylsulfonyl, Cm haloalkyl, halogen and hydroxyl. In some 
embodrments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents selected from the 
group consisting of C, 5 acyl, Cm alkoxy, C alkyl, C M alkylsulfinyl, Cm alkylsulfonyl C M 
alkylthxo, Cm haloalkoxy, Cm haloalkyl, Cm haloalkyl, halogen and hydroxyl. In some ' 
embodxments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of C, 5 acyl, C, 5 acyloxy, C M alkoxy, C, 8 alkyl, Cm alkylcarboxamide 
Cm alkylAiocarboxamide, Cm alkylsulfonamide, Cm alkylsulfinyl, C M alkylsulfonyl C M ' 
alkyltbro, Cm alkylthioureyl, Cm alkylureyl, amino, carbo-C^-alkoxy, carboxamide 
carboxy, cyano, 03,^10^1-^3^^^, Cm dialkylcarboxamide, C» 
dxalkylthiocarboxamide, C» dialkylsulfonamide, C M alkylthioureyl, C M haloalkoxy Cm 
haloalkyl, Cm haloalkylsulfinyl, Q, haloalkylsulfonyl, C M haloalkyl, Cm haloalkylmio 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. In some embodiments Ax 4 is ' 
heteroaryl optionally substituted with 1 to 5 substituents selected from the group consisting of 
C, 5 acyl, Cm alkoxy, C,, alkyl, Cm alkylcarboxamide, Cm alkylsulfonamide C M 
alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, carboxamide, Cm haloalkoxy, C M haloalkyl 
Cm haloalkylsulfinyl, Q, haloalkylsulfonyl, Cm haloalkyl, halogen and hydroxyl In some' 
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embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of C U5 acyl, C M alkoxy, d. 8 alkyl, C M alkylsulfinyl, Cm alkylsulfonyl, 
d-4 alkylthio, C M haloalkoxy, d-4 haloalkyl, d-4 haloalkyl, halogen and hydroxyl. In some 
embodiments, Ar 4 is a 5-membered heteroaryl, for example, as shown in TABLE 2A, supra. 
Jn some embodiments, Ar 4 is a 6-membered heteroaryl, for example, as shown in TABLE 4, 
supra. Jn some embodiments, Ar 4 is selected from the group consisting of pyridinyl, 
pyridazdnyl, pyrirnidinyl and pyrazinyl. In some embodiments, Ar 4 is 2-pyridyl. 

In some embodiments, D is N-R 2 wherein R 2 is Formula (C) and G is CR 16 R, 7 . In 
some embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents selected from 
the group consisting of C,. s acyl, d. 3 acyloxy, Cm alkoxy, d. 8 alkyl, Cm alkylcarboxamide, 
d-4 alkylthiocarboxamide, Cm alkylsulfonamide, Cm alkylsulfinyl, Cm alkylsulfonyl, Cm 
alkylthio, Cm alkylthioureyl, Cm alkylureyl, amino, carbo-Ci. 6 -alkoxy, carboxamide, 
carboxy, cyano, Cj^-cycloalkyl-d.a-heteroalkylene, d-s dialkylcarboxamide, C M 
dialkylthiocarboxamide, C 2 ^ dialkylsulfonamide, Cm alkylthioureyl, Cm haloalkoxy, C w 
haloalkyl, Cm haloalkylsulfinyl, C M haloalkylsulfonyl, Cm haloalkyl, C lA haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylamino and nitro. In some embodiments, Ar 4 is phenyl 
optionally substituted with 1 to 5 substituents selected from the group consisting of d. 5 acyl, 
Cm alkoxy, C,. 8 alkyl, Cm alkylcarboxamide, Cm alkylsulfonamide, Cm alkylsulfinyl, Cm 
alkylsulfonyl, C M alkylthio, carboxamide, d-4 haloalkoxy, Cm haloalkyl, Cm 
haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkyl, halogen and hydroxyl. In some 
embodiments, Ar 4 is phenyl optionally substituted with 1 to 5 substituents selected from the 
group consisting of d. s acyl, Cm alkoxy, C M alkyl, Cm alkylsulfinyl, Cm alkylsulfonyl, Cm 
alkylthio, C M haloalkoxy, Cm haloalkyl, Cm haloalkyl, halogen and hydroxyl. In some 
embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of C,. s acyl, C1.5 acyloxy, Cm alkoxy, C M alkyl, C M alkylcarboxamide, 
Cm alkylthiocarboxamide, Cm alkylsulfonamide, Cm alkylsulfinyl, Cm alkylsulfonyl, Cm 
alkylthio, Cm alkylthioureyl, Cm alkylureyl, amino, carbo-d. 6 -alkoxy, carboxamide, 
carboxy, cyano, d-e-cycloalkyl-d.a-heteroalkylene, C 2 . 6 dialkylcarboxamide, Cm 
dialkylthiocarboxamide, d-e dialkylsulfonamide, C M alkylthioureyl, Cm haloalkoxy, C M 
haloalkyl, C M haloalkylsulfinyl, C M haloalkylsulfonyl, C M haloalkyl, Cm haloalkylthio, 
halogen, heteroaryl, hydroxyl, hydroxylarnino and nitro. In some embodiments, Ar 4 is 
heteroaryl optionally substituted with 1 to 5 substituents selected from the group consisting of 
C,. s acyl, Cm alkoxy, C M alkyl, Cm alkylcarboxamide, Cm alkylsulfonamide, Cm 
alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, carboxamide, C M haloalkoxy, Cm haloalkyl, 
Cm haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkyl, halogen and hydroxyl. In some 
embodiments, Ar 4 is heteroaryl optionally substituted with 1 to 5 substituents selected from 
the group consisting of C u5 acyl, C M alkoxy, C,. 8 alkyl, Cm alkylsulfinyl, Cm alkylsulfonyl, 
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Cm alkylthio, Cm haloalkoxy, C M haloalkyl, C M haloalkyl, halogen and hydroxyl. In some 
embodiments, Ar 4 is a 5-membered heteroaryl, for example, as shown in TABLE 2A, supra. 
In some embodiments, Ar 4 is a 6-membered heteroaryl, for example, as shown in TABLE 4, 
supra. In some embodiments, Ar 4 is selected from the group consisting of pyridinyl, 
pyridazinylpyrimidinylandpyrazinyl. In some embodiments, Ar 4 is 2-pyridyl. In some 
embodiments, D is N-R 2 wherein R 2 is Formula (C), G is CR 16 R 17 and R 16 and R 1V are 
independently H or C^ 2 alkyl. 

In some embodiments, Z is selected from the group consisting of C,. 5 acyl, Q. g alkyl, 
Cm alkylcarboxamide, amino, cyano, C^ diacylamino, C 2 . 6 dialkylsulfonamide, formyl, 
halogen, heterocyclic, and nitro wherein C M alkyl and C M acyl are each optionally 
substituted with 1, or 2 groups selected from the group consisting of C^ dialkylmino, 
hydroxy, and halogen. 

In some embodiments, Z is selected from the group consisting of nitro, amino 
formyl, NHC(0)CF 3 , Br, NHC(0)CH 3 , N(C(0)CH 3 ) 2 , N(S(0) 2 C H 3) 2 , CH 3 , [l,3]dioxolan-2- 
yl, CH 2 OH, CH 2 N(CH 3 ) 2 , and C(0)CH 3 . 

In some embodiments, Z is selected from the group consisting of Q. s acyl, C„ 
acyloxy, Cm alkoxy, Q_ 8 alkyl, C M alkylcarboxamide, C M alkylthiocarboxamide, C M 
alkylsulfonamide, Cm alkylsulfinyl, C M alkylsulfonyl, Cm alkylthio, Cm alkylthioureyl, Cm 
alkylureyl, carboxamide, carboxy, cyano, aryl, Cm haloalkyl, Cm haloalkylcarboxamide, 
heteroaryl, hydroxyl, hydroxylamino, nitro and tetrazolyl, wherein C„ alkyl is optionally 
substituted with 1, 2, 3 or 4 groups selected from the group consisting of C„ acyl, C w 
acyloxy, C M alkoxy, C M alkylcarboxamide, Cm alkylsulfonamide, Cm alkylsulfinyl, Cm 
alkylsulfonyl, Cm alkylthio, C M alkylureyl, amino, carbo-CM-alkoxy, carboxamide, carboxy, 
cyano, formyl, Cm haloalkoxy, C w haloalkylsulfrnyl, C M haloalkylsulfonyl, Cm 
haloalkylthio, ha.logen, hydroxyl, hydroxylamino and nitro. 

In some embodiments, Z is selected from the group consisting of d. 5 acyl, C M 
alkoxy, Cm alkyl, C M alkylcarboxamide, C M alkylthiocarboxamide, C M alkylthioureyl, C M 
alkylureyl, carboxamide, carboxy, cyano, aryl, Cm haloalkyl, C M haloalkylcarboxamide', 
heteroaryl, hydroxyl, hydroxylamino, nitro and tetrazolyl. 

In some embodiments, Z is a heterocyclic group. In some embodiments, Z is a 5- 
membered heterocyclic group containing two oxygen atoms. 

In some embodiments, Z is an alkyl group optionally substituted CM-dialkylamino or 
hydroxy. 

In some embodiments, Z is selected from the group consisting of formyl, 
NHC(0)CH 3 , NHC(0)CH 2 CH 3 , NHC(0)CH(CH 3 ) 2 , CH 3 , CH 2 CH 3 , CH(CH 3 ) 2 , 
CH 2 CH 2 CH 2 CH 3 , NHC(0)CF 3 , carboxy, CF 3j CF 2 CF 3 , nitro and l^-tetrazol-5-yl. 
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In some embodiments, Z is selected from the group consisting of caxboxy, CF 3 , nilro 
and lZf-tetrazol-5-yl. 

In some embodiments, Z is [l,3]-dioxolan-2-yl. 
In some embodiments, Z is a formyl group. 
In some embodiments, Z is a carboxy group. 
In some embodiments, Z is a -CH 2 OH group. 
In some embodiments, Z is a -CH 2 N(CH 3 ) 2 group. 
In some embodiments, Z is Formula (A): 

\3 H 

(A) 

wherein: 

R 7 is H, C M alkyl or cycloalkyl; and Rg is H, nitro or nitrile. In some 
embodiments, R 7 is H or alkyl. 

In some embodiments, R, is selected from the group consisting of H, C M alkoxy, Q 8 
alkyl, C» alkynyl, amino, C 3 . 6 cycloalkyl and C„ haloalkyl. hi some embodiments, R, is H 
or amino. 

In some embodiments, R, is selected from the group consisting of H, alkyl, and 

amino. 

In some embodiments, Ar, is aryl optionally substituted with tL,-R l3 . In some 
embodiments, Ari is phenyl. 

In some embodiments, Ar, is heteroaryl. In some embodiments, Ar, is heteroaryl 
optionally substituted with R 9 -R 13 . fa SO me embodiments, Ar, is a heteroaryl selected from 
TABLE 2A. In some embodiments, Ar, is a heteroaryl selected from TABLE 4 or an N-oxide 
thereof. In some embodiments, compounds of the invention are of Formula (Iv): 



\Voorl 



1 



(Iv) 

wherein A, B, D, V, W, X, Y, Z, R,, R,, R 10 , R n ^ R]2 ^ ^ same meaning ag 
herein, supra and infra. 

In some embodiments, Ar, is heteroaryl and R, is selected from the group consisting 
of H, C,. 5 acyl, C M alkoxy, C M alkyl, C M alkylcarboxamide, alkynyl, C, 



'1-4 
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alkylsulfonamide, C M alkylsulfrnyl, Q, alkylsulfonyl, C M alkylthio, carboxamide and 
sulfonamide. 

In some embodiments, Rg is selected from the group consisting of Q. 5 acyl, C M 
alkoxy, Q. 8 alkyl, C w alkylcarboxamide, C^ alkynyl, C M alkylsulfbnamide, 
dialkylsulfonamide, C„ alkylsulfinyl, alkylsulfonyl, C M alkylthio, amino, arylsulfonyl, 
C„ dialkylamino, C^ dialkylsulfonamide, and carboxamide. 

In some embodiments, Rg is selected from the group consisting of C(0)CH 3 
C(0)CH 2 CH 3 , C(0)CH 2 CH 2 CH 3 , C(0)CH(CH 3 ) 2 , C(0)CH 2 CH 2 CH 2 CH 3 , OCH 3 , OCH 2 CH 3 
OCH 2 CH 2 CH 3 , OCH(CH 3 ) 2 , OCH 2 CH 2 CH 2 CH 3 , CH 3 , CH 2 CH 3) CH 2 CH 2 CH 3 , CH(CH 3 ) 2 
CH(CH 3 )(CH 2 CH 3 ), CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2 ) 3 CH 3 , CH 2 (CH 2 ) 4 CH 3 , CH 2 (CH 2 ) 5 CH 3 
C(0)NHCH 3 , C(0)NHCH 2 CH 3 , C(0)NHCH 2 CH 2 CH 3 , C(0)NHCH(CH 3 ) 2 , OCH, 
S(0) 2 NHCH 3> S(0) 2 NHCH 2 CH 3 , S(0) 2 NHCH 2 CH 2 CH 3 , S(0) 2 NHCH(CH 3 ) 2 
S(0) 2 NHCH 2 (CH 2 ) 2 CH 3 , S(0) 2 NHCH(CH 3 )CH 2 CH 3 , S(0) 2 N(CH 3 ) 2 , S(0) 2 N(Et)(CH 3 ) 
S(0) 2 CH 3 , S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3 , S(0) 2 CH(CH 3 ) 2 , S(0) 2 CH 2 (CH 2 ) 2 CH 3 
S(0) 2 CH(CH 3 )CH 2 CH 3 , SCH 3 , SCH 2 CH 3 , SCH 2 CH 2 CH 3 , SCH(CH 3 ) 2 , SCH 2 (CH 2 ) 2 CH 3 
amino, S(0) 2 Ph, N(CH 3 ) 2 , N(CH 3 )(Et), N(Et) 2 and C(0)NH 2 . 

In some embodiments, R 9 is selected from the group consisting of cyano, Q 6 
cycloalkyl, halogen, C w haloalkoxy, C M haloalkyl, C„ haloalkylsulfonyl, and C M 
haloalkylthio. 

In some embodiments, R, is selected from the group consisting of cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, CI, F, Br, OCF 3 , OCHF 2 , OCH 2 CF 3 , CF 3 , CHF 2 
CH 2 CF 3 , SCF 3 , SCHF 2 and SCH 2 CF 3 . 

In some embodiments, R, is selected from the group consisting of CN, C0 2 Me 
C0 2 Et, S(0) 2 CH 3 , SCO^CF,, N(CH 3 ) 2 , NCEfc. C(0)NHCH 3 , C(0)NHEt, C(0)N(CH 3 ) 2 ' OH 
OCH 3 ,andOEt. ' 

In some embodiments, R. is selected from the group consisting of heterocyclic 
heterocyclicsulfonyl, heteroaryl, hydroxy, Q. 7 oxo-cycloalkyl, phenoxy and phenyl. 

In some embodiments, Rg is selected from the group consisting of Cm acyl, C M 
alkoxy, Cl . 8 alkyl, C M alkylcarboxamide, Q., alkynyl, C» alkylsulfonamide, C M ' 
alkylsulfrnyl, alkylsulfonyl, C„ alkylthio, carboxamide, haloger^and sulfonamide. 

In some embodiments, Rg is selected from the group consisting of C(0)CH 3 
C(0)CH 2 CH 3 , C(0)CH 2 CH 2 CH 3 , C(0)CH(CH 3 ) 2 , C(0)CH 2 CH 2 CH 2 CH 3 , OCH 3 , OCH 2 CH 3 
OCH 2 CH 2 CH 3 , OCH(CH 3 ) 2 , OCH 2 CH 2 CH 2 CH 3 , CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3 , CH(CH 3 ) 2 
CH(CH 3 )(CH 2 CH 3 ), CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2)3 CH 3 , CH 2 (CH 2 ) 4 CH 3 , CH 2 (CH 2 ) S CH 3 
C(0)NHCH 3 , C(0)NHCH 2 CH 3 , C(0)NHCH 2 CH 2 CH 3 , C(0)NHCH(CH 3 ) 2 
C(0)NHCH 2 (CH 2 ) 2 CH 3 , CCH, S(0) 2 NHCH 3 , S(0) 2 NHCH 2 CH 3 , S(0) 2 NHCH 2 CH 2 CH 3 
S(0) 2 NHCH(CH 3)2 , S(0) 2 NHCH 2 (CH 2 ) 2 CH 3 , S(0) 2 NHCH(CH 3 )CH 2 CH 3 , S(0)CH 3 , 
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S(0)CH 2 CH 3 , S(0)CH 2 CH 2 CH 3 , S(0)CH(CH 3 ) 2 , S(0)CH 2 (CH 2 ) 2 CH 3 , 
S(0)CH(CH 3 )CH 2 CH 3 , S(0) 2 CH 3) S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3 , S(0) 2 CH(CH 3 ) 2 , 
SCO^CH.CCH^CH,, S(0) 2 CH(CH 3 )CH 2 CH 3> SCH 3 , SCH 2 CH 3 , SCH 2 CH 2 CH 3 , SCH(CH 3 ) 2 
and SCH 2 (CH 2 ) 2 CH 3 . 

In some embodiments, R, is selected from the group consisting of amino, 
arylsulfonyl, carboxy, cyano, C„ cycloalkyl, halogen, C M haloalkoxy, C M haloalkyl and C M 
haloalkylthio. 

In some embodiments, R, is selected from the group consisting of phenylsulfonyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, CI, F, Br, OCF 3 , OCHF 2 , OCH 2 CF 3 , CF 3 , 
CHF 2 , CH 2 CF 3 , SCF 3 , SCHF 2 and SCH 2 CF 3 . 

In some embodiments, Rg is selected from the group consisting of heterocyclic, 
heteroaryl, Q. 7 oxo-cycloalkyl, phenoxy and phenyl. In some embodiments, R 9 is selected 
from the group consisting of morpholin-4-yl, thiomorpholin-4-yl, l-oxo-U 4 -thiomoipholin-4- 
yl, l,l-Dioxo-U 6 -thiomorpholin-4-yl, piperazin-l-yl, 4-methyl-piperazin-l-yl, 4-ethyl- 
piperazin-l-yl, 4-propyl-piperazin-l-yl, piperidin-l-yl, pyrrolidin-l-yl, 2,5-dioxo- 
imidazolidin-4-yl, 2,4-dioxo-thiazolidin-5-yl, 4-oxo-2-thioxo-thiazolidin-5-yl, 3-methyl-2,5- 
dioxo-imidazolidin-4-yl, 3-methyl-2,4-dioxo-thiazolidin-5-yl, 3-methyl-4-oxo-2-thioxo- ' 
thiazolidin-5-yl, 3-ethyl-2,5-dioxo-imidazolidin-4-yl, 3-ethyl-2,4-dioxo-thiazolidin-5-yl, and 
3-ethyl-4-oxo-2-thioxo-thiazolidin-5-yl. 

In some embodiments, R, is selected from the group consisting of lH-imidazol-4-yl, 
[l,2,4]triazol-l-yl, [l,2,3]triazol-l-yl, [l,2,4]triazol-4-yl, pyrrol-l-yl, pyrazol-l-yl, 1H- 
pyrazol-3-yl, imidazol-l-yl, oxazol-5-yl, oxazol-2-yl, [l,3,4]oxadiazol-2-yl, [l,3,4]thiadiazol- 
2-yl, [l,2,4]oxadiazol-3-yl, [l,2,4]thiadiazol-3-yl, tetrazol-l-yl, pyrimidin-5-yl, pyrimidin-2- 
yl, pyrimidin-4-yl, pyridazin-3-yl, pyridazin-4-yl, pyrazin-2-yl, l,3-dioxo-l,3-dihydro- 
isoindol-2-yl and [l,2,3]thiadiazol-4-yl. 

In some embodiments, R 9 is C M alkyl or C M alkoxy optionally substituted with 1 to 
5 substituents selected independently from the group consisting of C M alkoxy, C^ 
alkylcarboxamide, Cm alkylsulfonamide, C M alkylsulfinyl, C M alkylsulfonyl,' C w alkylthio, 
carbo-C^-alkoxyi carboxamide, carboxy, cyano, heterocyclic, hydroxyl and phenyl. 

In some embodiments, R, is C M alkylsulfonyl optionally substituted with 1 to 5 
substituents selected independently from the group consisting of C M alkoxy, carboxamide, 
heteroaryl, heterocyclic and phenyl. 

Iu some embodiments, R, is C M alkylsulfonyl substituted with the heteroaryl group. 
In some embodiments, the heteroaryl is selected from me group consisting of lH-imidazol-4- 
yl, [l,2,4]triazol-l-yl, [l,2,3]triazol-l-yl, [l,2,4]triazol-4-yl, pyrrol-l-yl, pyrazol-l-yl, 1H- 
pyrazol-3-yl, imidazol-l-yl, oxazol-5-yl, oxazol-2-yl, [l,3,4]oxadiazol-2-yl, [l,3,4]thiadiazol- 
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2-yl, n,2,4]ox a diazol-3-yl, [l,2,4]tmadiazol- 3 -yl, tetrazol-l-yl, pyrinndin-5-yl, pyrimidin-2- 
yl, pyrimidin-4-yl, pyridazin-3-yl, pyridazin-4-yl, pyrazin-2-yl, l,3-choxo-l,3-dihydro- 
isoindol-2-yl and [l,2,3]thiadiazol-4-yl. 

In some embodiments, R, is arylsulfonyl, heteroaryl, phenoxy or phenyl optionally 
substituted with 1 to 5 substituents selected independently from the group consisting of C M 
acyl, C M alkoxy, C,. 8 alkyl, C M alkylsulfonamide, C M alkylsulfmyl, C M alkylsulfonyl, C M 
alkylthio, carboxamide, carboxy, cyano, halogen, C M haloalkoxy, C M haloalkyl, C M 
haloalkylthio and hydroxyl. 

In some embodiments, R, is arylsulfonyl, heteroaryl, phenoxy or phenyl each 
optionally substituted with 1 to 5 substituents selected independently from the group 
consisting of C M alkoxy, Q. 8 alkyl, cyano, halogen, C M haloalkoxy, C M haloalkyl and 
hydroxyl. 

In some embodiments, R, is a heterocyclic group as described herein. 

In some embodiments, R is a heterocyclic group represented by the formulae shown 
in Table 2B, supra. In some embodiments, R, is a heterocyclic group represented by the 
formulae shown in Table 2C, supra. In some embodiments, R, is a heterocyclic group 
represented by the formulae shown in Table 2D, supra. In some embodiments, R, is a ■ 
heterocyclic group represented by the formulae shown in Table 2E, supra. In some 
embodiments, R> is a heterocyclic group represented by the formulae shown in Table 2F, 
supra. In some embodiments, R, is a heterocyclic group represented by the formulae shown 
in Table 2G, supra. 

In some embodiments, R, is of Formula (D): 

O 

wherein: 

"p" and V are independently 0, 1, 2 or 3; and R 18 is H, C,. s acyl, C^ alkenyl, C M 
alkyl, C M alkylcarboxamide, C^ alkynyl, C„ alkylsulfonamide, carbo-C^-alkoxy, 
carboxamide, carboxy, cyano, C^ cycloalkyl, C» dialkylcarboxamide, halogen, heteroaryl or 
phenyl, and wherein the heteroaryl or phenyl may be optionally substituted with 1 to 5 
substituents selected independently from the group consisting of Cm alkoxy, amino, 
alkylamino, C^ alkynyl, dialkylamino, halogen, C M haloalkoxy, C M haloalkyl and 
hydroxyl. 

In some embodiments, R, is of Formula (D) wherein "p" and «r» are independently 0, 
or 1; and R I8 is H, carbo-C^-alkoxy, heteroaryl or phenyl, and wherein the heteroaryl and 
phenyl are each optionally substituted with 1 to 5 substituents selected independently from the 
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group consisting of C M alkoxy, amino, C M alkylamino, alkynyl, C^s dialkylamino, 
halogen, C w haloalkoxy, C1.4 haloalkyl and hydroxyl. 
In some embodiments, p = 0 and r = 0. 

In some embodiments, Rjg is phenyl optionally substituted with 1 to 5 substituents 
selected independently from the group consisting of Q_4 alkoxy, amino, C M alkylamino, 
alkynyl, (halkylamino, halogen, d_4 haloalkoxy, C w haloalkyl and hydroxyl. 

Li some embodiments, p = 0 and r = 1 . 

In some embodiments, Ri S is carbo-C,^-alkoxy or carboxy. 

In some embodiments, p = 0 and r = 0. 

In some embodiments, R 18 is heteroaryl or phenyl optionally substituted with 1 to 5 
substituents selected independently from the group consisting of C w alkoxy, amino, C M 
alkylamino, alkynyl, Q-g dialkylamino, halogen, C M haloalkoxy, C,^ haloalkyl and 
hydroxyl. hi some embodiments, the heteroaryl is selected from the group consisting of 1H- 
imidazol-4-yl, [l,2,4]triazol-l-yl, [l,2,3]triazol-l-yl, [l,2,4]triazol-4-yl, pyrrol-l-yl, pyrazol- 
1-yl, lH-pyrazol-3-yl, imidazol-l-yl, oxazol-5-yl, oxazol-2-yl, [l,3,4]oxadiazol-2-yl, 
[l,3,4]thiadiazol-2-yl, [l,2,4]oxadiazol-3-yl, [l,2,4]thiadiazol-3-yl, tetrazol-l-yl, pyrimidin-5- . 
yl, pyrimidin-2-yl, pyrimidin-4-yl, pyridazin-3-yl, pyridazin-4-yl, pyrazin-2-yl, l,3-dioxo-l,3- 
dihydro-isoindol-2-yl and [l,2,3]thiadiazol-4-yl. 

In some embodiments, p = 2 and r = 1. In some embodiments, R lg is H, d_ 5 acyl or 
Ci. 8 alkyl. 

In some embodiments, R10-R13 are independently C1.5 acyl, C w alkoxy, C U8 alkyl, Q. 
4 alkylcarboxamide, C M alkylureyl, carbo-CLg-alkoxy, carboxamide, carboxy, cyano, C 3 . 6 
cycloalkyl, halogen, C w haloalkoxy and C w haloalkyl. 

In some embodiments, one or two R 10 -Ri 3 groups are independently halogen. In 
some embodiments, one R10-R13 group is a halogen. 

hi some embodiments, Ax x is phenyl and R> is substituted at the para position on the 

phenyl. 

In some embodiments, Ari is phenyl optionally substituted with R9, R l0 and R„. In 
some embodiments, the compounds of the invention are of Formula (Iw): 



wherein A, B, D, V, W, X, Y, Z, Rj have the same meaning as described herein, supra and 
infra, and R> is cyaino, carbo-C^-alkoxy, carboxy, dialkylamino, C M alkylcarboxamide, 
C 2 .« dialkylsulfonamide, C M alkylsulfonyl, hydroxyl, C M alkoxy, 5-membered heteroaryl, 6- 




(Iw) 
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membered heteroary,, or he«erocyoli c , wherejn ^ ^ o 

ox.de; and R, 0 and R„ are independent H or halogen, fc some embodiment, «. » cy an„ 
carbomeftoxy, oarboeftosy, oarboisopropoxy, earboxy, dimeftylamino, dieftylamino ' 
meftyleftylamino, C^NHCH,, C^NHCHrCH,, C(0)NH(CH ))2 , S^CH, ' 
SCOTCH,, hydroxy!, OCH„ [U.fltriasoM-y,, 3H-imidazol^-yl m 

irmd^l-2-yl, IH-irnidazol-4-y, pyridi o. 2 . yl , pyridin . 3 . yl , ,.>xy-pyridin-2-yl 

i™;^"™^ 1 -" 2 — mbodimen^,; 

to -«"n 1 bo*ments, Al , i sphen y Iandrwoad j aeen, R , 0 -R 1 , 8 ro ups forma5 6or7 
me^cye.oaM.oyclo.ticeny! or l^yolio ^oup wift fte phenyl group wheremfte 
:>, b or 7 membered group is optionally substituted with halogen 

In some embodiment, Ar, is phen y l and two adjaoen. R, 0 -R„ groups form a 5, 6 or 7 
membered oyoloalkyl group with the phenyl group and ia of the formulae shown below: 

TABLE 5 




'a 




wherem a , ,, 2 or 3 ft gi y e a 5, 6 or 7 membered cyo.oafcy! to ed togeflter wift me 
Pheny, group where two of tire ring earbons are shared between tire oyoloalky, and pheny, 
group b, some embodiment, the cycloalky! is optionally substituted with halogen, some 
embodiments, the halogen is fluorine. 

In some embodiment. Ax, is phen y , and two adjaoen, R, 0 -R„ groups form . 5 , 6 or 7 
membered oyoloafcenyl group with the pheny, group and is of tire f„rmn,ae shown in TABLE 
5 and has a. leas, one earbon-earbon ring donh.e bond present ma, is no, par, of fte pheny, ' 
^(,0.^0,0^,^), for example, W-fndenylanddibydro-naphmyl. In some 
embodiment, tire oyoloalhenyl is option-ly subsu«u,e<, wim halogen, br some embodiment 
the halogen is fluorine. 

in some embodiment, Ar, is phenyl and «wo adjacen,R, 0 .R„ .roups form a 5, 6 or 7 
heteroeyohc ^oup wim ft. phenyl group and is of fte formulae in TABLE 5 wherein one or 
more rmg eyo>oaUcy, carbons are replaoed by a O, S, S(0), S(0)j, NH or N-C.-aticy, ^o„ p 
In some embodiment, fte heterocyeho group is opum^y substituted wift ha,„gen. Lr some 
embodiments, the halogen is fluorine. 

In some embodiment, Ar, is phenyl and two adjaoen, R, 0 -R„ groups form a 5 
membered hetrooyclie group with fte phenyl gro^. fc some embodiment, fte 5 membered 
heterocyehe group wift fte pheny! group togefter form a W-dihydro-benzotaan-S-y! or 
benzo[l,3]di„xo,- 5 -y 1 group, fc some embodiment, fte «wo adjaoen, groups form a 6 
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membered heterocyclic group with the phenyl group. In some embodiments, the 6 membered 
heterocyclic group with the phenyl group together form a 2 5 3-dihydro-benzo[l,4]dioxin-6-yl 
or 2,3-dihydro-benzo[l,4]dioxin-2-yl group. In some embodiments, the two adjacent groups 
form a 7 membered heterocyclic group with the phenyl group, hi some embodiments, the 7 
membered heterocyclic group with the phenyl group together form a 3,4-dihydro-2H- 
benzo[b][l,4]dioxepin-7-yl group. 

In some embodiments, Arj is heteroaryl and two adjacent Rio-Rn groups form a 5, 6 
or 7 membered cycloalkyl, cycloalkenyl or heterocyclic group with the heteroaryl group 
wherein the 5, 6 or 7 membered group is optionally substituted with halogen. In some 
embodiments, Arj is a heteroaryl selected from TABLE 2A. In some embodiments, Ari is a 
heteroaryl selected from TABLE 4. In some embodiments, the two adjacent groups form a 5 
membered heterocyclic group with the heteroaryl group. In some embodiments, the two 
adjacent groups form a 6 membered heterocyclic group with the heteroaryl group. In some 
embodiments, the two adjacent groups form a 7 membered heterocyclic group with the 
heteroaryl group. 

In some embodiments, R 5 is H, C us acyl, Q.j acyloxy, C^g alkenyl, C M alkoxy, Ci_ 8 
alkyl, C-4 alkylcarboxamide, Ca* alkynyl, C 1A alkylsulfonamide, C M alkylsulfinyl, C M 
alkylsulfonyl, alkylthio, C M alkylureyl, amino, arylsulfonyl, carbo-Ci. 6 -alkoxy, 
carboxamide, carboxy, cyano, C 3 ^ cycloalkyl, C 2 -6 dialkylcarboxamide, halogen, C M 
haloalkoxy, C M haloalkyl, C1.4 haloalkylsulfinyl, C M haloalkylsulfonyl, C w haloalkylthio, 
heterocyclic, hydroxyl, nitro, C4.7 oxo-cycloalkyl, sulfonamide andnitro. 

In some embodiments, R5 and R<s are independently H or F. 

In some embodiments, X is N and Y is CH. 

In some embodiments, X is N and Y is CF. 

In some embodiments, X is CH and Y is N. 

In some embodiments, X and Y are N. 

In some embodiments, X and Y are CH. 

In some embodiments, X is CH and Y is CF. 
Some embodiments of the present invention include compounds illustrated in TABLES A, B, 
C, D and E; these TABLES are shown below. 
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Cmpd# 



Al 



A2 



A3 



Structure 



TABLE A 



•N 



N0 2 kA^O^ 
O 



N0 2 kA^O^ 

o 



o..o 



XX 



N^N 

NO z kA^O^ 
O 



Chemical Name 



1 -[6-(4-Imidazol- 1 -yl-phenoxy)-5- 
nitro-pyrimidin-4-yl]-pi P eridine-4- 
carboxylic acid ethyl ester 



1 -[6-(2-Methyl-5-trifluoromethyl-2H- 
pyrazol-3 -yloxy)-5-nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid ethyl 
ester 



l-[6-(4-Methanesulfonyl-phenoxy)-5- 
nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 



A4 


o 


l-[6-(Benzo[l,2,5]oxadiazol-5- 
yloxy)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A5 


o o 

N0 2 kA^O^ 

o 


l-{6-[4-(2-Methoxycarbonyl-acetyl)- 
phenoxy]-5 -nitro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


A6 


NH 2 kA^O^- 
O 


1 -[5-Amino-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3-yloxy)- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A7 


O^NH kA^O^- 
CF 3 o 


l-[6-(2-Methyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-(2 J 2,2-trifluoro- 

acetylainmo)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 
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Cmpd# 
A8 


Structure 
NH 2 


1 Chemical Name 

Propionic acid l-[2-amino-5-formyl- 
6-(2-methyl-5-trifluoromethyl-2H- 
j pyrazol-3-yloxy)-pyrimidin-4-yl]- 
piperidin-4-yl ester 


A9 


N0 2 ^N^O 

n 
o 


4-[6-(2-Methyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-nitro-pyrimidin-4- 
yl]-piperazine-l-carboxylic acid ethyl 
i . ester 


A10 


^ N-N^ N^N 

O 


1 -[6-(2-Methyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
methyl ester 


All 


N0 2 k^-O 


2,6-Dimethyl-4-[6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3-yloxy)- 
5-mtro-pyrimidin-4-yl]-morpholine 


A12 


NO z k^ I 


1 -[6-(2-Methyl-5-trifluoromethyl-2H- 
pyrazolO-yloxy)-5-nitro-pyrimidin-4- 
yl]-piperidine-3-carboxylic acid ethyl 
ester 


A13 


NO z kA^N^ 
O 


l-[6-(2-Methyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-mtro-pyriimdin-4- 
yl]-piperidine-4-carboxylic acid 
ethylamide 


A14 


O 


l-[6-(2-Methyl-5-phenyl-2H-pyrazol- 
3-yloxy)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A15 


,_ ,N*N^ N^N 

N0 2 k^J 


4-(2-Memyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-mtro-6-piperidin- 
1-yl-pyrimidine 
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Cmpd# 

\ 

A16 


Structure 
CF 3 N^N 

O 


Chemical Name 

l-[5-Nitro-6-(2-trifluoromethyl- 
benzyloxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A17 


Kj> N0 2 

0 


l-[5-Nitro-6-(3 -trifluoromethyl- 
benzyloxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A18 


FaC^ N °2 UyOv/ 

O 


l-[5-Nitro-6-(4-trifluoromethyl- 
ben2yloxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A19 


Br k^X^O^ 
O 


l-[5-Bromo-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3-yloxy)- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A20 


n-n' n^n 

' 0 

• 1 


1 -[5-Acetylamino-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3-yloxy)- 
pyrimidin-4-yl]-piperidine-4- , 
carboxylic acid ethyl ester 


A21 


_ N-n' N^N 


■ - j— ■ - — 

1 -[5-Diacetylamino-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3 -yloxy)- 
pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 


A22 


N0 2 


1 -f6-(2-Methyl-5-tri£luoromethyl-2H- 
pyrazol-3-yloxy)-5-mtro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 




C^S N0 2 k^YO^- 

O 


l-{5-Nitro-6-[2-(2-trifluoromethyl- 
phenyl)-ethoxy]-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 
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Cmpd# 
A24 


Structure 

N0 2 kA^O^ 

o 


Chemical Name 

l-{5-Nitro-6-[2-(3-trifluoromethyl- 
phenyl)^moxy]-p)oimidin-4-yr} - 
piperidine-4-carboxylic acid ethyl 
ester 


A25 




l-[5-Di-(methanesulfonyl)amino-6- 
(2-methyl-5 -trifluoromethyl-2H- 
pyrazol-3-yloxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A26 


N0 2 kA^O^ 
O 


1 -[5-Nitro-6-(3-trifluoromethyl- 
phenoxy)-pyrimidin-4-yl] -piperidine- 
4-carboxylic acid ethyl ester 


A27 


o 


l-[5-Metiiyl-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3-yloxy)- 
pyrirmdin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A28 


CF3 N0 2 ^^^0^ 

o 


1 -[5-Nitro-6-(2-trifluoromethyl- 
phenoxy)-pyriimdin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester 


A29 


tr 

no 2 k^k^o^ 
o 


l-[5-Nitro-6-(4-trifluoromethyl- 
phenoxy)-pyrirmdm^-yl]-piperidine- 
4-carboxylic acid ethyl ester 


A30 


N0 2 kJyO^ 
O 


1 -[6-(4-Fluoro-phenoxy)-5-mtro- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


ATI 


,y In IM N 

N0 2 k^yO^ 
O 


l-[6-(2,5-Dimethyl-2H-pyrazol-3- 
yloxy)-5-mbo-pyrirnidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 
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Cmpd# 


L Structure 


Chemical Name 


A32 


no 2 kA^O^/ 
o 


1 -[6-(4-Bromo-phenoxy)-5 -nitro- 
pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 


All 


ll ^1 N N 

NO z kA^O^ 
O 


l-[6-(4-Chloro-phenoxy)-5-nitro- 
pyrirmdin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A34 


NH 2 

NO z kA^O^/ 
O 


1 -[6-(4-Carbamoyl-phenoxy)-5 - 
ni1ro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A35 


NO z kAyO^- 
O 


l-{6-[4-(2-Methoxy-ethyl)- 
phenoxy]-5-nitro-pyrimidin-4-yl}- 
piperidine-4-carboxylic acid ethyl 
ester 


A36 


<n 

N0 2 kA^O^ 
O 


i -|.o-^-\_.yciopenTyi-pnenoxyJ- j - 
m^o-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A37 


no 2 k^YO^- 
o 


-iNitxo-o-^-pyrroi- 1 -yi- 
phenoxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A38 


o 

N0 2 kA^O^/ 

o 


1 -[6-(4-Benzoyl-phenoxy)-5-nitro- 
pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 
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Cmpd# 


Structure 


Chemical Name 


A39 


o P 
s 

no 2 ^^yO^ 
o 


1 _ / 6-r4-(4-Hvdroxv- 
benzenesulfonyl)-phenoxy]-5 -nrbro- 
pyriimdin-4-yl}-piperidtne-4- 
carboxylic acid ethyl ester 




NO z kA^O^ 
n 


1 -[6-(4'-Cyano-biphenyl-4-yloxy)- 
5-nitro-pyrimidin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester 


A/11 


Q.P 

' NH 2 N0 2 k>Y 0v/ 

O 


1 -[6-(2-Amino-4-ethanesulfonyl- 
phenoxy)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A42 


1 it 

o 


i 

1 - {6-[4-(5 -Hydroxy-pyrimidin-2- 
yl)-phenoxy]-5-nitro-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid 
ethyl ester 


A43 


N0 2 kA^O^ 
O 


i IP -rNicro-D-^H— suiio-pnenoxy )- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A44 


^V^l N^N 

N0 2 kjy 0 ^ 
O 


i -[j -iNixro-o-^-L i ,z,4jtnazol- 1 -yl- 

phenoxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


A45 


N0 2 kA^O^/ 

o 


1 -[6-(4-Carbamoylmethyl- 
phenoxy)-5-nitro-pyrimidin-4-yl]- 
piperidme-4-carboxylic acid ethyl 
ester 
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Cinpd# 


Structure 


Chemical Name 


A46 


O 


l-{6-[4-(l,3-Dioxo-l,3-dihydro- 
isoindol-2-yl)-phenoxy]-5-riitro- 
pyrimidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester 


A47 


N0 2 kA^O^ 
0 


l-[6-(4*-Methoxy-biphenyl-4- 
yloxy)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A48 


o 

HN T 

O 


l-{6-[4-(2,5-Dioxo-imidazolidin- 
4-vlVn1ieno'jrvl-S.nitrr« 

pyrimidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester 


A49 


N0 2 k^Y~F 
F 


4-(4,4-Difluoro-piperidin-l-yl)- 
6-(2-methyl-5 -trifluoromethyl- 
2H-pyrazoI-3-yloxy)-5-nitro- 
pyrimidine 


A50 


°n 

N0 2 "sXo^ 
O 


1 - {5-Nitro-6-[4-(4-oxo- 
cyclohexyl)-phenoxy]-pyrimidiri- 
4-yl}-piperidine-4-carboxylic 
acid ethyl ester 


A51 


J 

N^N 

N0 2 k^L^O^ 
O 


l-{5-Nitro-6-[4-(3-oxo-butyl)- 
phenoxy]-pyrimidin-4-yl } - 
piperidine-4-carboxylic acid 
ethyl ester 


A52 


O 

no 2 kA^o^ 
o 


1 -[5-Nitro-6-(4-propionyl- 
phenoxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 
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'Cmpd# 


Structure 


Chemical Name 


A53 


N.- N 

"^Y^fj N^N 

no 2 k^-k^O^ 

V-/ 


l-[5-Nitro-6-(4-[l,2,3]tmadiazol- 
4-yl-phenoxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A54 


ho kl 0 A^ N ^ 

N0 2 k^kf-O^ 
O 


l-{6-[4-(2-Hydroxy-ethyl> 
phenoxy]-5-mtro-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid 
ethyl ester 


A55 


NO z k^-F 
F 


{4-[6-(4 J 4-Difluoro-piperidin- 1 - 
yl)-5-ni1ro-pyrimidin-4-yloxy]- 
phenyl} -phenyl-methanone 


A56 


O O 

N0 2 k^-F 
F 


3-{4-[6-(4,4-Difluoro-piperidin- 
l-yl)-5-mtro-pyriimdm-4-yloxy]- 
phenyl}-3-oxo-propionic acid 
methyl ester 


A57 


NH 2 N0 2 k^~F 

cr 


2-[6-(4,4-Difluoro-piperidin-l - 
yl)-5-nitro-pyrimidin-4-yloxy]-5- 
ethanesulfonyl-phenylarnine 


A58 


N0 2 k^t-F 


4-(4-Cyclopenryl-phenoxy)-6- 
(4,4-difluoro-piperidin-l -yl)-5- 
mtro-pyrimidine 


A59 


' S YY N^N 

CI N0 2 Uy 0 ^ 
O 


l-[6-(2,6-Dichloro-4- 
methanesulfonyl-phenoxy)-5- 
ni1ro-pyrimidin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester 
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Cmpd# 
A60 


Structure 

O 
II 

cl iXXX 0 X^ N ^ 

O 


Chemical Name 

I _{6-[4-(4-Chloro-benzoyl)- 
phenoxy]-5-nitro-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid 
ethyl ester 


A61 


O 
II 

N0 2 kAjj^O^ 
O 


l-{6-[4-(4-Hydroxy-benzoyl)- 
phenoxy]-5-mtro-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid 
ethyl ester 


A62 


NC"V^ N^N 

no 2 k^^o^ 
o 


1 -[6-(4-Cyanomethyl-phenoxy)- 
5-mtro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A63 


o 

II 

N0 2 k^N^v.^ 

o o 


(4- {6-[4-(2-Methanesulfonyl- 
ethyl)-piperazin-l -yl]-5-nitro- 
pyrimidin-4-yloxy} -phenyl)- 
phenyl-methanone 


A64 


o 

o o . 


4-(4- {6-[4-(2-Methanesulfonyl- 
ethyl)-piperazin-l -yl]-5-nitro- 
pyrimidin-4-yloxy} -phenyl)- 
butan-2-one 


A65 


o o 

M II 

^* 

o o 


3-(4-{6-[4-(2-Methanesulfonyl- 
ethyl)-piperazin-l -yl]-5-nitro- 
pyrimidin-4-yloxy}-phenyl)-3- 
oxo-propionic acid methyl ester 


A66 




4-(4-Methyl-piperidin-l -yl)-6-(2- 
methyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-nitro- 
pyrimidine 


A67 


NO, 0. Br 


4-(4-Bromo-piperidin-l -yl)-6-(2- 
methyl-5-trifluoromethyl-2H- 
pyrazol-3 -yloxy)-5 -nitro- 

pyrimidine | 
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Cmpd# 
A68 


U U. Uw LULL V> 


Chemical Name 

4-(2-Methyl-5-trifluoromethyl- 
2H-pyrazol-3-yloxy)-S-nitro-6- 
(4-propyl-piperidin-l -yl)- 
pyrimidine 


A69 


NH 2 


l-[6-(2-Methyl-5- 
trifluoromethyl-2H-pyrazol-3 - 
yloxy)-5-mtro-pyrimidm-4-yl]- 
piperidine-4-carboxylic acid 
amide 


A70 


o 


l-[5-Nitro-6-(2-oxo-2H- 
chromen-6-yloxy)-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
ethyl ester 


A71 


o 


l-[5-Nitro-6-(2-oxo- 
benzo[ 1 ,3]oxatbiol-6-yloxy)- 
pyriraidm-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


A72 


no 2 k^YO^- 
o 


l-[6-(9H-Carbazol-2-yloxy)-5- 
nitro-pyriimdin-4-yl]-piperidine- 
4-carboxyIic acid ethyl ester 


A73 


° N0 2 kA^O^ 

O 


1 -[5 -Nitro-6-(9-oxo-9H-fluoren- 
2-yloxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A74 


Q 

NH 2 l v N A ir O v / 
O 


l-{5-Amino-6-[4-(3-oxo-butyl)- 
phenoxy]-pyrimidin-4-yl} - 
piperidine-4-carboxyIic acid 
ethyl ester 


A75 


o 

CF 3 O 


l-[6-[4-(3-Oxo-butyl)-phenoxy]- 
5-(2,2,2-trifluoro-acetylamino)- 
pyrimidin-4-yl]-piperidkie-4- 
carboxylic acid ethyl ester 
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Cmpd# 
A76 


Structure 

HO 

\ 

NH 2 kAyO^ 

o 


Chemical Name 

l - {5-Armno-6-[4-(hydroxy- 
phenyl-methyl)-phenoxy]- 
pyrimidiii-4-yl> -piperidine-4- 
carboxylic acid ethyl ester 


All 


iPY^O N °2 k^Os/ 

k^ o 


l-[6-(2-Benzoyl-5-methoxy- 
phenoxy)-5-nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
ethyl ester 


A78 


no 2 k^yO^ 
n 


l-[6-(6-Chloro-pyridin-3-yloxy)- 
5-m^o-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A79 


N0 2 kAyO^ 
O 


l -[6-(Benzo[l ,3]dioxol-5-yloxy)- 
5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A 8ft 


NO z kA^O^ 
O 


l-[6-(4-Benzyloxy-phenoxy)-5- 
nitro-pyrimidin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester 


A81 


NO z kX-O^/ 

o 


l-[6-(3-Morpholin-4-yl- 
phenoxy)-5 -mtro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
ethyl ester 


A82 


N0 2 kA^O^ 

o 


l-[5-Nitro-6-(4- 
trifluoromethylsulfanyl- 
phenoxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
ethyl ester 


A83 


NO z kAyO^ 

o 


l-[5-Nitro-6-(4- 
trifluoromethoxy-phenoxy)- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 
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Cmpd# 


Structure 


Chemical Name 


A84 


O 

CF 3 O 


l-[6-(4-Benzoyl-phenoxy)-5- 
(2,2,2-trMuoro-acetylamino)- 
pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 


A85 


o 

N0 2 k^-^v 


{4-[5 -Nitro-6-(4-propyl- 
piperidin-1 -yl)-pyrimidin-4- 
yloxy]-phenyl} -phenyl- 
methanone 


A86 


o 


{4-Methoxy-2-[5-nitro-6-(4- 
propyl-piperidin- 1 -yl)-pyrimidin- 
4-yloxy]-phenyl} -phenyl- 
methanone 


A87 


O 

N0 2 k/k^ 


4- {4-[5-Nitro-6-(4-propyl- 
piperidin- 1 -yl)-pyrimidin-4- 
yloxy]-phenyl}-butan-2-one 


A88 


N.-N 

U 0 Vn^ 

_ NO z 


5-Nitro-4-(4-propyl-piperidin- 1 - 
yl)-6-(4-[l ,2,3]thiadiazol-4-yl- 
phenoxy)-pyrimidine 


A89 


O O 

N0 2 


3- {4-[5-Nitro-6-(4-propyl- 
piperidin- 1 -yl)-pyrimidin-4- 
yloxy] -phenyl } -3 -oxo-propionic 
acid methyl ester 


A90 


NH 2 NO z 


5-Ethanesulfonyl-2-[5-nitro-6-(4- 
propyl-piperidin-1 -yl)-pyrimidin- 
4-yloxy]-phenylamine 
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I Cmpd# 
A91 


Structure 

o o 

ill ^S^N / 


Chemical Name 

^ L H w -xsopropyl- 
[1 ,2,4]oxadiazol-5-yI)-piperidin- 
l-yl]-6-(4-methanesulfonyl- 
phenoxy)-pyrimidine-5- 
carbonitrile 


A92 


HF 2 CO^^ N °2 ^vA.O^/ 

O 


1 -[6-(4-Difluoromethoxy- 
benzyloxy)-5-nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
ethyl ester 


A93 


OCF 2 H o 


1 -[6-(3 -Difluoromethoxy- 
benzyloxy)-5-mtro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
ethyl ester 


A94 




2-{l-[6-(2-Methyl-5- 
trifluoromethyl-2H-pyrazol-3- 
yloxy)-5-nitro-pyrimidin-4-yl]- 
piperidin-4-yl} -ethanol 


A95 




3-{l-[6-(2-Methyl-5- 
trifluoromethyl-2H-pyrazol-3- 
yloxy)-5-nitro-pyrimidin-4-yl]- 
yiywuuui-t j 1 / propionic acid 


A96 




4-[4-(4-Methyl-benzyl)- 
piperidin-1 -yl]-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3- 
yloxy)-5-mtro-pyrimidine 


A97 


no 2 L-/ \ 


4-(3 -Methanesulfonyl-pyrrolidin- 
l-yl)-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3- 
yloxy)-5-nitro-pvrimidine 


A98 


CF 3 


4-(2-Methyl-5-trifluoromethyl- 
2H-pyrazol-3-yloxy)-5-mtro-6- 
[4-(2-trifluoromethyl-phenoxy)- 
piperidin-l-yl]-pyrimidine 


A99 




4-(2-Methyl-5-trifluoromethyl- 
2H-pyrazol-3-yloxy)-5-mtro-6- 
[4-(pyridm-2-ylsulfanyl)- 
piperidin-1 -yl]-pyrimidine 
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Cmpd# 


Structure 


Chemical Name 


A100 


O 

N0 2 k^k^O^ 
O 


n -^-jtjenzoyi-pnenoxyj-3 -nitro- 
3,4,5,6-tetrahydro-2H- 
[ 1 ,2']bipyridinyl-4-carboxylic 
acid ethyl ester 


A101 


O 

II 

O 


■j --iNirro-^ -['f-^j-oxo-outyl}- 
phenoxy]-3,4,5,6-tetrahydro-2H- 
[ 1 ,2^bipyridinyM^arboxylic 
' acid ethyl ester 


A102 


O O 

II II 

N0 2 k,^^©^ 
O 


<+ -^-(/-MetnoxycarDonyl- 
acetyl)-phenoxy]-3'-nitro-3,4,5,6- 
tetrahydro-2H-[l ,2']bipyridinyl- 
4-carboxylic acid ethyl ester 


A103 


NH 2 N0 2 

O 


phenoxy)-3'-nitro-3,4,5,6- 
tetrahydro-2H-[l,2']bipyridinyl- 
4-carboxylic acid ethyl ester 


A104 


O 


A*-( 4-Imidazol-l -v1-nTipnrorvV3 
nitro-3,4,5,6-tetrahydro-2H- 
[ 1 ,2']bipyridinyl-4-carboxylic 
acid ethyl ester 


A105 


N0 2 kA CFa 


4-(2-Methyl-5-trifluoromethyl- 
2H-pyrazol-3 -yloxy)-5-nitro-6- 
(4-trifluoromethyl-piperidin- 1 - 
yl)-pyrimidine 


A106 


N0 2 J^jJ 


4-(2-Methyl-5-trifluoromethyl- 
2H-pyrazoI-3-yloxy)-5-nitro-6- 
(4-phenylsulfanyl-piperidin- 1 - 
yl)-pyrimidine 
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Cmpd# 


Structure 


Chemical Name 


A107 


O 


l-[6-(3-Ethynyl-phenoxy)-5- 
nitro-pyrimidin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester 


A108 


F N0 2 k^A^O^ 

o 


1 -[6-(4-Chloro-2-fluoro- 
phenoxy)-5 -nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid 
ethyl ester 1 


A109 


F NO z k^yO^ 
O 


l-[6-(2,4-Difluoro-phenoxy)-5- 
nitro-pyriinidin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester 


A110 


F N0 2 k^yO^ 

n 


1 -[6-(4-Bromo-2-fluoro- 
phenoxy)-5-nitro-pyrimidin-4- 
ylJ-piperidine-4-carboxylic acid 
ethyl ester 


Alll 




4-(3-Ethynyl-phenoxy)-5-nitro-6- 
(4-propyl-piperidin- 1 -yl)- 
pyrimidine 


A112 


F N0 2 kA^\ 


4- (4-Chloro-2-fluoro-phenoxy)- 

5- nitro-6-(4-propyl-piperidin-l - 

yl)-pyrimidine 


A113 


F Y IV |1 N ^ N 

F NO z kA^\ 


4-(2,4-Difluoro-phenoxy)-5- 
nitro-6-(4-propyl-piperidin-l -yl)- 
pyrimidine 


A114 


f no 2 K^K^ 


4- (4-Bromo-2-fluoro-phenoxy)- 

5- nitro-6-(4-propyl-piperidin-l- 

yl)-pyrimidine 


A115 


0 

II 

N0 2 kAyO^ 

0 


3 '-Nitro-2'- [d-tl -nvn-hn tv\\ 
phenoxy]-3A5,6-tetrahydro-2H- 
[ 1 ^'JbipyridinyM-carboxylic 
acid ethyl ester 
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Cmpd# 
A116 


Structure 

O 


Chemical Name 

4-[4-(3'-Nitro-4-propyl-3,4,5,6- 
tetrahydro-2H-[l,4']bipyridinyl- 
2*-yloxy)-phenyl]-butan-2-one 


A117 


N0 2 kJ^O^ 

o 


2 , -(4-Benzoyl-phenoxy)-3'-nitro- 
3,4,5,6-tetrahydro-2H- 
[1 ^'IbipyridinyM-carboxylic 
acid ethyl ester 


A118 


o 

°X N Cx s O 


4-(4- {5-Nitro-6-[4-(pyridin-2- 
ylsulfanyl)-piperidin-l -yl]- 
pyrimidin-4-yloxy } -phenyl)- 
butan-2-one 


A119 


N0 2 k_A^\ 


[4-(3 '-Nitro-4-propyl-3 ,4,5,6- 
tetrahydro-2H-[l,4']bipyri<iiiiyl- 
2'-yloxy)-phenyl]-phenyl- 
methanone 


A120 


CF 3 


4-(4-{5-Nitro-6-[4-(2- 
trifluoromethyl-phenoxy)- 
piperidin-1 -yl]-pyrimidin-4- 
yloxy } -phenyl)-butan-2-one 


A121 


O 
II 

N0 2 

n n 


4-(4- {6-[4-(3-Methyl- 
[1,2,4] oxadiazol-5 -yl) -piperidin- 
1 -yl]-5-ni1ro-pyrimidin-4-yloxy} - 

phenyl)-butari-2-one 


A122 


o 

N0 2 UvQ 


(4-{6-[4-(3-Metbyl- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-5-mtro-pyrimidiri-4-yloxy}- 
phenyl)-phenyl-methanone 
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Cmpd# 


Structure 


Chemical Name 




O 

N0 2 UyOv/ 
O 


l-{o-L4-(4-± , luoro-benzoyl)- 
phenoxy]-5-nitro-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid 
ethyl ester 


A124 


o 

NO z 


(4-Fluoro-phenyl)-{4-[5-nitro-6- 
(4-propyl-piperidin- 1 -yl)- 
pyrimidin-4-yloxy] -phenyl } - 
methanone 


A125 


N0 2 k>v^N 
O-n 


4-[4-(3-Methyl-[l,2,4]oxadiazol- 
5 -yl)-piperidin- 1 -yl] -6-(2- 
methyl-5 -trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-nitro- 
pyrimidine 


A126 


N0 2 kA^O N 


4-(4-Methoxymethyl-piperidin-l - 
yl)-6-(2-methyl-5- 
trifluoromethyl-2H-pyrazol-3 - 
yloxy)-5-nitro-pyrimidine 


A127 


O 

N0 2 kXo N 


4- {4-[6-(4-Methoxymethyl- 

piperidin-l-yl)-5-nitro- 
pyrimidin-4-yloxy]-phenyl}- 
butan-2-one 


A128 


N0 2 

o— 


4-[4-(2-Methoxy-ethyl)- 
piperidin-1 -yl]-6-(2-methyl-5- 
trifluorome1hyl-2H-pyrazol-3 - 
yloxy)-5-nitro-pyrimidine 


A129 


O 

N0 2 Uv.O^ 


4-{4-[6-(4-Ethoxymethyl- 
piperidin-1 -yl)-5-nitro- 
pyrimidin-4-yloxy]-phenyl}- 
butan-2-one 


A130 


F N0 2 kAoA.i 


4-(2,4-Difluoro-phenoxy)-5 - 
nitro-6-[4-(pyridin-2-ylsulfanyl)- 
piperidin-1 -yl]-pyrirmdine 
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Cmpd# 


Structure 


Chemical Name 


A131 


OMe 
(ll 


(4-Methoxy-2- {5-nitro-6-[4- 
(pyridin-2-yIsulfanyl)-piperidin- 
1 -yl]-pyrimidin-4-yloxy} - 
phenyl)-phenyl-methanone 


A132 


F N0 2 k^^O w 


4-(2,4-Difluoro-phenoxy)-6-(4- 
ethoxymethyl-piperidin-1 -yl)-5- 
nitro-pyrimidine 


A133 


N0 2 


4-{4-[6-(4- 
Cyclopropylmethoxymethyl- 

piperidin- 1 -yl)-5-nitro- 
pyrimidin-4-yloxy]-phenyl } - 
butan-2-one 


A134 


O 

N0 2 kXo^J 


4-{4-[5-Nitro-6-(4- 
propoxymethyl-piperidin-l-yl)- 
pyrimidin-4-yloxy]-phenyl} - 
butan-2-one 


A135 


O 

N0 2 •s sX k^C> v 


l-{4-[6-(4-Methoxymethyl- 

piperidin- 1 -yl)-5 -nitro- 
pyrimidin-4-yloxy]-phenyl} - 
ethanone 


A136 


N0 2 


4- {4-[2-Nitro-3-(4-propyl- 
piperidin-1 -yl)-phenoxy]- 
phenyl} -butan-2-one 


A137 


NO z k^v^\ 


l-{4-[2-Nitro-3-(4-propyl- 
piperidin-l-yl)-phenoxy]- 
phenyl}-ethanone 


A138 


o 

NQ 2 


{4-[2-Nitro-3-(4-propyl- 
piperidin-l-yl)-phenoxy]- 
phenyl} -phenyl-methanone 
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Cmpd# 
A139 


MeO' 


Structure 


Chemical Name 

3- {4-[2-Nitro r 3 -(4-propyl- 
piperidin-1 -yl)-phenoxy]- 
phenyl}-3-oxo-propionic acid 
methyl ester 


A140 


O 


N0 2 kA^O^J 


4-{4-[6-(4-Butoxymethyl- 
piperidin-l-yl)-5-mtro- 
pyrimidm-4-yloxy]-phenyl}- 
butan-2-one 


A141 


o 




4-{4-[6-(4-Isobutoxymethyl- 

piperidin-1 -yl)-5-nitro- 
pyrirriidin-4-yloxy]-phenyl}- 
butan-2-one 


A142 


X 


N0 2 kA^-\ 


(4-Fluoro-phenyl)-[4-(3 *-nitro-4- 
propyl-3,4,5,6-tetrahydro-2H- 
[l^bipyridinyl-^-yloxy)- 
phenyl]-methanone 


A143 


o 


N0 2 


4-[4-(3 , -Nitro-4-propyl-3,4,5,6- 
tetrahydro-2H-[l 5 2'Jbipyridinyl- 
4*-yloxy)-phenyl]-butan-2-one 


A144 


/= 
N, 


N 

N0 2 


3 '-Nitro-4-propyl-4'-(4- 
[l,2,4Jtriazol-l-yl-phenoxy)- 
3,4,5,6-tetrahydro-2H- 
[l^'Jbipyridinyl 


A145 


/ 


N0 2 kA^O 
O / 


1 - {2-Nitro-3-[4-(3-oxo-butyl)- 
phenoxy]-phenyl} -piperidine-4- 
carboxylic acid ethyl ester 
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1 Cmpd# 
A146 


Structure 

O 

O 


Chemical Name 

1 -[3-(4-B enzoyl-phenoxy)-2- 
nitro-phenyl]-piperidine-4- 
carboxylic acid ethyl ester 


A147 


O 


{4-[6-(4-Ethoxy-piperidin-l-yl)- 
5-nitro-pyrimidin-4-yloxy]- 
phenyl} -(4-fluoro-phenyl)- 
methanone 


A148 




l-[6-(2-Methyl-5- 
trifluoromethyl-2H-pyrazol-3 - 
yloxy)-5-nitro-pyrimidin-4-yl]- 
piperidin-4-ol 


| A149 


o 

N0 2 k^o^ 

o 


1 -[6-(4-Acetyl-phenoxy)-5-nitro- 
pyrimidui-4-yl]-pip er idme-4- 
carboxylic acid ethyl ester 


A150 


o 

o 


(l-{6-[4-(4-Fluoro-benzoyl)- 
phenoxy]-5-nitro-pyrimidiii-4- 
yl} -piperidin-4-yl)-(4-fluoro- 
phenyl)-methanone 


A151 


o 

No 2 OyUT 

o 


4-(4-{6-[4-(4-Fluoro-benzoyl)- 

piperidin-l-yI]-5-nitro- 
pyrimidin-4-yloxy} -phenyl)- 
butan-2-one 


A152 


o..o 

°^Q.,x>_ [ 


4-(4-Methanesulfonyl-phenoxy)- 
5-mtro-6-[4-(pyridin-2- 
ylsulfanyl)-cyclohexyl]- 
pyrimidine 
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Cmpd# 


Structure 


Chemical Name 


A153 


O..0 


4-(4-Methanesulfonyl-phenoxy)- 
5-nitro-6-[4-(pyridin-4- 

ylsulfanyl)-cyclohexyl]- 
pyrimidine 


A154 


o,,p 


4-(4-Methanesulfonyl-phenoxy)- 
5-nitro-6-(4-phenylsulfanyl- 
cyclohexyl)-pyrimidine 


A155 


F 3 C T^il n ^n 

N0 2 kA^O^ 

o 


l-[5-Nitro-6-(4- 
trifluoromethylsulfanyl- 
phenoxy)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid 
etiiyl ester 


A156 


q.p 


5-n 31Dioxolan-9-v1^1 VA. ex 

isopropyl-[l,2 3 4]oxadiazol-5-yl)- 
piperidin-1 -yl]-6-(4- 
memanesulfonyl-phenoxy)- 
pyrimidine 


A157 


Q.o 

O-N N 


4 - XA-C\ -Tc nnrnni /I 

L^t-^j-ioopropyi- 
[ 1 ,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-6-(4-methanesulfonyl- 
phenoxy)-pyrimidine-5 - 
carbaldehyde ' 


A158 


s. ^1 ^ ^ 
^V^l N N 


5-[l,3]Dioxolan-2-yl-4-[4-(3- 
isopropyl-[l ,2,4]oxadiazol-5-yl)- 

piperidin-1 -yl]-6-(4- 
[ 1 ,2,3]thiadiazol-4-yl-phenoxy)- 
pyrimidine 


A159 


s .N--N 

71 N N 


4-[4-(3-Isopropyl- 
[l,2,4]oxadiazol-5-yl)-pipendin- 
l-yl]-6-(4-[l,2,3]thiadiazol-4-yl- 
phenoxy)-pyrimidine-5- 
carbaldehyde 
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Cmpd# 


Structure 


Chemical Name ~] 


A160 


n n n 

in 


4-[4-(3-Isopropyl- 
[ 1 ,2,4]oxadiazol-5 -yl)-piperidin- 
1 -yl]-6-(4-[l,2,3]thiadiazol-4-yl- 
phenoxy)-pyrimidine-5 - 
carboxylic acid 


A161 


Til N^N 

He/ '^W< 


[4-[4-(3 -Isopropyl- 
[1 ,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-6-(4-[l ,2,3]thiadiazol-4-yl- 
phenoxy)-pyrimidin-5-yl]- 
methanol 


A162 




[4-[4-(3-Isopropyl- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-6-(4-[l,2,3]thiadiazol-4-yl- 
phenoxy)-pyrimidin-5-ylmethyl]- • 
dimethyl-amine 


A163 


Y ^1 N N 


4-[4-(3-tert-Butyl- 
[l,2 3 4]oxadiazol-5-yl)-piperidin- 
1 -yl]-6-(6-methanesulfonyl- 
pyridin-3-yloxy)-5-nitro- 
pyrimidine 


A164 


q„p . 
ril N N 

CN kA,N / 


4-[4-(3-Isopropyl- 
[1 ,2,4]oxadiazol-5-yl)-piperidin- 

l-yl]-6-(4-methanesulfonyl- 
phenoxy)-2-methyl-pyrimidine- 
5-carbomtrile 


A165 


OQ 

1 11 >^ • ' 

O-m \ 


l-[4-[4-(3-Isopropyl- 
[ 1 ,2,4]oxadiazol-5-yl)-pipendm- 
1 -yl]-6-(4-methanesulfonyl- 
phenoxy)-pyrimidin-5-yl]- 
ethanone 
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Cmpd# 


-i — TABLE B 

Structure 




Bl 


o 


Chemical Name 

1 - {6-[(Benzo[ 1 ,3]dioxol-5-ylmethyl)- 
ammo]-5-nitro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


B2 


^00-^ H N0 2 

OCHo A 


1 -[5-Nitro-6-(3,4,5-trimethoxy- 
ben2ylamino)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


B3 




(5-Nitro-6-piperidin-l -yl-pyrimidin- 
4-yl)-(3 -trifluoromethyl-benzyl)- 
amine 


B4 


CF 3 N^N 

o 


l-[5-Nitro-6-(2-1rifluoromethyl- 
ben2ylamino)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


B5 


N^N 

O 


1 -[5-Nitro-6-(4-trifluoromethyl- 
ben2ylamino)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


B6 


o 


l-[5-Nitro-6-(3-trifluoromethyl- 
benzylammo)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 


B7 


CF 3 N^N 
N0 2 


(5-Nitro-6-piperidm-l-yl-pyrimidin- 
4-yl)-(2-trifluoromethyl-benzyl)- 
amine 


B8 




(5-Nitro-6-piperidin-l -yl-pyrimidin- 
4-yl)-(4-trifluoromethyl-benzyl)- 
amine 


B9 


CF 3 o 


l-[5-Amino-6-(3-trifluoromethyl- 
benzylamino)-pyrirnidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 
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Cmpd# 


Structure 


Chemical Name 1 


BIO 


o 


1 -[5 -Amino-6-(4-trifluoromethyl- 
benzylarnino)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


Bll 


Bf Y N ii n ,^ n 

H no 2 k^-k^o^ 

O 


l-[6-(4-Bromo-phenylamino)-5-nitro- 
pyrirnidin-4-yl]-piperidine-4- 
carboxyhc acid ethyl ester 


B12 


H no 2 k/k-o^ 
o 


l,-[5-Nitro-6-(4-trifluoromethyl- 
phenylamino)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


B13 


1 no 2 k^k^o^ 
o 


1 -[6-(Methyl-phenyl-amino) -5-nitro- 
pyrirmdin-4-yl]-piperidiQe-4- 
carboxylic acid ethyl ester 


B14 


O 


1 -[5-Nitro-6-(4-trifluoromethoxy- 
phenylamino)-pyrimidin-4-yl]-- 
piperidine-4-carboxylic acid elhyl 
ester 


B15 


H no 2 k^A^cx^- 
o 


1 -[6-(4-Fluoro-phenylamino)-5-nitro- 
pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 


rsio 


F 

■ 

F^^N'S^N^l 

H - N0 2 kA^°^ 
O 


l-[6-(3,5-Difluoro-phenylamino)-5- 
nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B17 


CI 
J 

H N0 2 kA^O^ 
O 


A L° \P->^ "JL'iL-nioro ~pneiiyiaiiiino 
nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 
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Cmpctf 
B18 


t Structure 

H N0 2 k^-k^O^ 

o 


Chemical Name 

l-[6-(Benzo[l,3]dioxol-5-ylamino)-5- 
mtro-pyriimdin-4-yl].piperidine-4- 
carboxylic acid ethyl ester 


B19 


O 


1 -[6-(2-Bromo-4-trifluoromethoxy- 

phenylammo)-5-m"tro-pyriinidin-4- 

yl]-piperidine-4-carboxylic acid ethyl 
ester 


B20 


O 


1 <6-(2-Fluoro-phenylamino)-5-mtro- 
pyrimidin-4-ylJ-piperidjne^. 

carboxylic acid ethyl ester 


B21 


F sV^ 

o 


l-[6-(3-Fluoro-phenylamino)-5-nitro- 
pyrimidin-4-yl]-pi P eridme-4- 
carboxylic acid ethyl ester 


B22 


F ' N0 2 IJ^O^ 

o 


l-{6-[(2-Fluoro-phenyl)-methyl- ! 
airuno]-5-nitro-pyriimdin-4-yl}- j 
piperidine-4-carboxylic acid ethyl 

ester "* j 


B23 


f^l N^N ~| 

o 1 


l-[6^thyI-phenyI-amino)-5-nitro- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B24 


1 N0 2 ^^0^ 

o | 


l-{6-[(4-Chloro-phenyl)-methyl- 
amino]-5-mtro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


B25 


F 2 HcA^ H NOak^O^ 

O 


l-[6-(4-D'ifluoromethyl- 
ben2ylamino)-5-nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid ethyl 
ester * ! 




o 


l -{6-[(2,3-Dihydro-benzo[l,4]dioxin- 
6-ylmethyl)-amin 0 ]-5-nitro- 
pyrimidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester 
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Cmpd# 


Structure 


Chemical Name 


B27 


O 


l-{6-[(2,3-Dihydro-benzo[l,4]dioxin- 
2-ylmethyl)-amino]-5-nitro- 
pyrimidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester 


B28 


N^N 

O 


l-{6-[(2,3-Dihydro-benzofuran-5- 
ylmethyl)-amino]-5 -m^o-pyrimidin- 
4-yl}-piperidine-4-carboxylic acid 
ethyl ester 


B29 


O^O N^N 

Sf H kA^o^ 

F O 


l-{6-[(6-Fluoro-4H- 
benzo[l ,3]dioxin-8-ylmethyl)- 
amino]-5-ni1ro-pyrknidin-4-yl}- 
piperidine-4-carboxylic acid ethyl 
ester 


B30 


H no 2 kA^^ 
0 


l-[6-(3,4-Dihydro-2H- 
benzo[b][l ,4]dioxepin-7-ylamino)-5- 
nitro-pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester. 


B31 


^ V 

H N0 2 kA^O^ 
O 


± \ u L" v 1VAU1 jP■ Ii "* iI le- J T-5UlIo^yl^■• 
phenylamino]-5-nitro-pyrirnidin-4- 
yl}-piperidine-4-carboxylic acid ethyl 
ester 


B32 


F-V-O H N Q 2 kX^O^ 

S 


l-[6-(2 > 2-Difluoro-benzo[l,3]dioxol- 
4-ylamino)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


B33 


F X oJU^ N A^ N ^ 

H NO z kAyO^ 
O 


l-[6-(2,2-Difluoro-benzo[l,3]dioxol- 
5-ylarnmo)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 


B34 


° H NOakA^O^ 

0 


l-[6<l,l-Dioxo-lH-U 6 - 
benzo|b]tMophen-6-ylarnino)-5-rutro- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 
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Cmpd# 
B35 


Structure 

O 


Chemical Name 

l-{6-[(Furan-3-ylmethyl)-amino]-5- 
nitro-pyrimidin-4-yl}-piperidine-4- 
carboxylic acid ethyl ester 


B36 


^cA^ H N0 2 I^A^O^ 

O 


l-{6-[2-(4-Methoxy-phenoxy)- 
emylamino]-5-riitro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


B37 


O 


l-{6-[2-(5-Methoxy-lH-indol-3-yl)- 
emylammo]-5-mtro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


B38 


H NO? LA/v 


(3,4-Dihydro-2H- . 
benzo[b][l s 4]dioxepin-7-yl)-[5-nitro- 
6-(4-propyl-piperidin-l-yl)- , 
pyrirmdin-4-yl] -amine 


B39 


H NO? k^>^^ 


(3-Fluoro-phenyl)-[5-nitro-6-(4- 
propyl-piperidin-1 -yl)-pyrimidin-4- 

VI U5ITT11TIP 


B40 


H N0 2 k^ 1 ^^ 


(3-Methoxy-phenyl)-[5-nitro-6-(4- 
propyl-piperidm-l-yl)-pyrimidin-4- 
yl]-amine 


B41 


1 N0 2 kA^O^ 
O 


l-{6-[(3-Fluoro-phenyl) 7 methyl- 
ammo]-5-nitro-pyrirmdin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


B42 


o 

II 

H no 2 Kj^o^ 
o 


1 -[6-(4-Benzoyl-phenylamino)-5- 
mtro-pyrirmdin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B43 


o 


l-{6-[4-(l,l-Dioxo-U 6 - 
thiomorpholin-4-ylmethyl)- 
phenyIammo]-5-m^o-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid ethyl 
ester 
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Cmpd# 


Structure 


Chemical Name 


B44 


q w/ o 

O 


1 -[6-(4-MethanesuIfonyl- 
phenylainmo)-5-nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid ethyl 
ester 


B45 


O 


1 -[6-(4-Dimethylsulfamoyl- 
phenylamino)-5 -nitro-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid ethyl 
ester 


B46 


r^j] N^N 

1 H no 2 kA^ 0 ^ 

o 


l-[6-(3-Methoxy-phenylamino)-5- 
mtro-pyrirmdin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 


B47 


H NO z kA,Ov/ 
O 


1 -[6-(2-Memoxy-phenylamino)-5 - 
mtro-pyrimidin-4-yl]-piperidine-4-. 
carboxylic acid ethyl ester 


B48 


CF 3 

H N0 2 UyOv/ 
O 


1 -[6-(3 ,5-Bis-trifluoromethyl- 
phenylaimno)-5-nitro-pyriniidin-4- 
yl]-piperidine-4-carboxylic acid ethyl 
ester 


B49 


OMe 

OMe H N0 2 ^^^0^ 
O 


l-[6-(2,5-Dimethoxy-phenylamino)- 
5-ni1ro-pyrinridm-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B50 


MeO v ^^ N A f A N ^ 

k^ 1 H NO z kX-Ov/ 
OMe O 


1 -[6-(3 ,5 -Dimethoxy-benzylamino)- 
5<ritro-pyriniidm^-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B51 


OMe 


[5-Nitro-6-(4-propyl-piperidin-l-yl)- 
pyrimidin-4-yl]-(3,4,5-trimethoxy- 
ben2yl)-amine 
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Cmpd# 


Structure 


Chemical Name 


B52 


OMe 


(3,5-Dimethoxy-benzyl)-[5-mtro-6- 
(4-propyl-piperidin-l -yl)-pyrimidin- 
4-yl]-amine 


B53 


O 


(4-{5-Nitro-6-[4-(pyridin-2- 
ylsulfanyl)-piperidin- 1 -yl] -pyrimidin- 
4-ylamino}-phenyl)-phenyl- 
methanone 




o 

II 

CF 3 


Q4-{D-lNlitro-o-L4-(2-tntluoromethyl- 
phenoxy)-piperidin-l -yl]-pyrimidin- 
4-ylamino} -phenyl)-phenyl- 
methanone 


B55 


H no 2 

O 


1 -[6-(4-Cyano-phenylamino)-5 -nitro- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


J356 


OMe 

MeO^^N^S^N^l 

H no 2 k^k^o^ 

O 


l-[6-(3 ,5-Dimethoxy-phenylamino)- 
5-mtro-pyrirmdm^-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B57 


1 

H N0 2 kA^O^ 
O 


1 -[6-(4-sec-Butyl-phenylamino)-5- 
riitro-pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 


B58 


H NO z kkOs/ 
O 


l-[6-(4-Hep1yl-phenylamino)-5-nitro- 
pyriinidiri-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B59 


0 
■I 

H NO z kA^O^ 

o 


2'-(4-Benzoyl-phenylamino)-3 '-nitro- 
3,4,5,6-tetrahydro-2H- 

[l,4']bipyridinyl-4-carboxylic acid 
ethyl ester 
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Cmpd# 


Structure 


Chemical Name 


B60 


OMe 

Me °rS N^N 

H N0 2 k^yO^ 
O 


i-LJ-iNiiro-o-^j^jO-trimetnoxy- 
phenylaimno)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester 


B61 


H N0 2 U^O,/ 
O 


l-[5-Nitro-6<4-pentyl-phenylamino)- 
pyrimidin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester 


B62 


H no 2 k^k^o^ 
o 


l-{6-[4-(3-Carboxy-propyl)- 
phenylammo]-5-nitro-pyrirnidin-4-yl} - 
piperidine-4-carboxylic acid ethyl ester 


B63 


CN 
i 

o 


i - io-^-^yano-pnenyl-methyl)- 
phenylamino]-5-nitro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl ester 


B64 


CI 

H NO z kA^O^ 
O 


l-[6-(4-Cyclohexyl-phenylamino)-5- 
mtro-pyriinidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B65 


H N0 2 k>Y°^ 
O 


i -L3-JNitro-o-(,4-L 1 ,2,4Jtnazol- 1 -yl- 
phenylammo)-pyrirnidin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester 


B66 


o..o 

H no 2 k^k^cx^- 

O 


trifluoromethanesiilfonyl-phenylamino)- 
pyrimidin-4-yl] -piperidine-4-carboxylic 
acid ethyl ester 
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Cmpd# 


Structure 


Chemical Name 


B67 


N*N 
S i 

H NO z kA^O^/ 
O 


i -|y -iniuu-o-^-i i ,z, j j iniaoiazol-4-yl- 

phenylamino)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester 


B68 


q..p 


[6-(4-Ethoxymethyl-piperidin-l-yl)-5- 
nitro-pyrimidin-4-yl] -'(4- 
methanesulfonyl-phenyl)-amine 


B69 


N0 2 k^k^ 


[5-Nitro-6-(4-propyl-piperidin- 1 -yl)- 
pyriinidin-4-yl]-(4-[l ,2,4]triazol-l-yl- 
phenyl)-amine 


B70 




{5-Nitro-6-[4-(pyridin-2-ylsulfanyl)- 
piperidin-1 -yl]-pyrimidin-4-yl} -(4- 
[l,2,4]triazol-l-yl-phenyl)-amine - 


B71 


F N0 2 k-J^N 


(2-Fluoro-phenyl)-{6-[4-(3-methyl- 
[l^^oxadiazol-S-yty-piperidin-l-ylj-S- 
nitro-pyrimidin-4-yl} -amine 


B72 


o..o 

ill ^ N 


(4-Methanesulfonyl-phenyl)-{6-[4-(3- 
methyl-[l,2,4]oxadiazol-5-yl)-piperidm- 
1 -yl]-5-nitro-pyrimidin-4-yl} -amine 


B73 


T^n N ^ N 

H N0 2 k^k^N 
O-n 


t d-|_h~\_ ^ -ivicuiyi-L i ,z,Hjoxacuazol-D -yl)- 
piperidin-1 -yl]-5-nitro-pyrimidin-4-yl} - 
(4-[l ,2,4]triazol-l -yl-phenyl)-amine 




H NO z kA^O^ 
O 


1 - {5 -Nitro-6-[4-(4-trifluoromethyl- 
phenoxy)-phenylammo]-pyrimidin-4- 
yl}-piperidine-4-carboxylic acid ethyl 
ester 
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Cmt>d# 


O LL Uv LU1 C 


Chemical Name 


B75 


F H • N0 2 IsA, N / 


{6-[4-(3-Ethyl-[l,2,4]oxadiazol-5-yl)- 
piperidm-l-yl]-5-nitro-pyrimidin-4-yl}- 
(2-fluoro-phenyl)-amine 


B76 


M no 2 k^A s A^ 


{6-[4-(2-Methoxy-phenylsulfanyl)- 
piperidin- 1 -yl]-5-nitro-pyrimidin-4-yl} - 
(4-[l ,2,4]triazol- 1 -yl-phenyl)-amine 


B77 




(4-Methanesulfonyl-phenyl)-{5-nitro-6- 
[4-(pyridin-2-ylsulfanyl)-piperidin-l - 
yl]-pyrimidin-4-yl} -amine 


B78 




(3 -Methoxy-phenyl)- {5-nitro-6-[4- 
(pyridin-2-ylsiilfanyl)-piperidm-l-yl]- 
pyrimidin-4-yl} -amine 


B79 


H N0 2 


Benzo[l,3]dioxol-5-yl-[5-nitro-6-(4- 
propyl-piperidm-l-yl)-pyrimidin-4-yl]- 
amine 


B80 


o 


(4-Fluoro-phenyl)- { 1 -[5-nitro-6-(4- 
[ 1 ,2,4]triazol- 1 -yl-phenylamino)- 
pyrimidin-4-yl]-piperidin-4-yl} - 
methanone 


B81 




[5-Nitro-6-(4-phenylsulfanyl-piperidin- 
l-yl)-pyrimidin-4-yl]-(4-[l,2,4]triazol- 
l-yl-phenyl)-amine 


B82 


o 


(4-Fluoro-phenyl)- { 1 -[6-(2-fluoro- 
phenylamino)-5-nitro-pyrimidin-4-yl]- 
piperidin-4-yl} -methanone 
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H NO z *xA^O^ 




Chemical Name 



l-[6-(2-Methyl-5-phenyl-2H- 
pyrazol-3-ylamino)-5-nitro- 
pyrirnidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 



(4-Methanesulfonyl-phenyl)-[5 - 

nitro-6-(4-phenylsulfanyl- 
pipericiin-l-yl)-pyrimidin-4-yl]- 
amine 



(4-Methanesulfonyl-phenyl)-{5- 

nitro-6-[4-(pyridin-2-yloxy)- 
piperidm-l-yl]-pyrimidin-4-yl}- 
amine 



{6-[4-(4-Fludro-phenoxy)- 
piperidm-l-yl]-5-nitro-pyrimidin- 
4-yl} -(4-methanesulfonyl- 
phenyl)-amine 



(4-Methanesulfonyl-phenyl)-{5- 

nitro-6-[4-(pyridin-4-yloxy)- 
piperidm-l-yl]-pyrimiddn-4-yl} - 
amine 



(4-Methanesulfonyl-phenyl)-{5- 
ni1ro-6-[4-(pyritriidin-2-yloxy)- 
piperidin-1 -yl]-pyrimidin-4-yl} - 
amine 



(4-Methanesulfonyl-phenyl)- {5- 
mtro-6-[4-(pyridin-4-yIsulfanyl)- 
piperidin- 1 -yl]-pyrimidin-4-yl} - 
amine 



(4-Methanesulfonyl-phenyl)- {6- 
t4-(4-methoxy-phenylsulfanyl)- 
piperidm-l-yl]-5-mtro-pyrimidm- 
4-yl} -amine 
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Cmpd# 


Structure 


Chemical Name 


B91 


O O 


[6-(4-Benzenesulfonyl-piperidin- 
1 -yl)-5-nitro-pyrimidin-4-yl]-(4- 
methanesulfonyl-phenyl)-amine 


B92 


V 

N °^ N ^OEt 


{4-[6-(4-Methanesulfonyl- 
phenylamino)-5-nitro-pyrimidin- 
4-yl]-piperazin-l-yl}-acetic acid 
ethyl ester 


B93 


f^jl N^N 


(2-Fluoro-phenyl)-{5-mtro-6-[4- 
(pyridin-2-ylsulfanyl)-piperidin- 
1 -yl]-pyrimidin-4-yl} -amine 


B94 


OMe H NO z kAs^J 1 


2-Methoxy-phenyl)-{5-nitro-6-[4- 
(pyridm-2-yIsulfanyl)-piperidin- 
1 -yl] -pyrimidin-4-yl} -amine 


B95 




I Ctrl Mil 1 fAn« »1 1 IX / r" 

^t-ivxeuianesuiiony l-pnenyl}-(5 - 
nitro-6-{4-[3-(3-trifluoromethyl- 
phenyl)-[l,2,4]oxadiazol-5-yl]- 
piperidin- 1 -yl} -pyrimidin-4-yl)- 
amine 


B96 




t o-14-v. j-Jtitnyl-L 1 ,2,4]oxadiazol- 
5-yl)-piperidin-l -yl]-5-nitro- 
pyrimidin-4-yl} -(4- 
methanesulfonyl-phenyl)-amine 


B97 




^o-^-p-(4-rluoro-pnenyl)- 
[l,3,4]oxadiazol-2-yl]-piperidin- 
l-yl}-5-nitro-pyrimidin-4-yl)-(4- 
methanesulfonyl-phenyl)-amine 


B98 




(4-Methanesulfonyl-phenyl)-[5- 
nitro-6-(4-pyridin-2-ylmethyl- 
piperidm-l-yl)-pyrimidin-4-yl]- 
amine 
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Cmpd# 


Structure 


Chemical Name n 


B99 


H ill kA.N / 


4-[4-(3-Isopropyl- 
[l,2,4]pxadiazol-5-yl)-piperidin- 
1 -yl]-6-(4-methylsulfanyl- 
phenylanimo)-pyrimidirie-5- 
carbonitrile 


T> 1 f\f\ 

rSiUU 


r N r^i N^N 

H N0 2 kA^O^ 
O 


l-{6-[4-(4,5-Dichloro-imidazol- 
1 -yl)-phenylamino]-5-nitro- 
pyrimidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester 


B101 




Benzo[l ,3]dioxol-5-yl- {5-nitro-6- 

[4-(pyridin-2-ylsulfanyl)- 
piperidin-1 -yl]-pyrimidin-4-yl} - 
amine 


B102 


o 


(4-Fluoro-phenyl)- { 1 -[6-(2- 
fluoro-phenylammo)-5-nitro- 
pyrimidin-4-yl] -piperidin-4-yl} - 
methanone 


B103 


o 


{ 1 -[6-(Benzo[l ,3]dioxol-5- 
ylanuno)-5-ni1ro-pyrimidin-4-yl]- 
piperidin-4-yl} -(4-fluoro-phenyl)- 
methanone 


B104 


n^n 

YaYogo 


(2,3-Difluoro-phenyl)-{5-nitro-6- 

[4-(pyridin-2-ylsulfanyl)- 
piperidin-1 -yl]-pyrimidin-4-yl} - 
amine 


B105 


F NO z k^kgA^ 


(2,4-Difluoro-phenyl)- {5-nitro-6- 

[4-(pyridin-2-ylsulfanyl)- 
piperidm-l-yl]-pyrimidin-4-yl} - 
amine 


B106 


F 

f^jj N^N 


(2,5-Difluoro-phenyl)- {5-nitro-6- 

[4-(pyridin-2-ylsulfanyl)- 
piperidin-l-yl]-pyrimidin-4-yl}- 
amine 


■R1f»7 


H N0 2 kA^O^ 

o 


1 -[6-(4-Benzenesulfonyl- 
phenylammo)-5-nitro-pyrimidin- 
4-yl]-piperidine-4-carboxylic acid 
ethyl ester 
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CmDd# 


oxrucxure 


Chemical Name 


B108 


o 


1 -[5-Nitro-6-(2-trifluaromethyl- 
3H-benzoimidazol-5-ylamino)- 
pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 


B109 


H N0 2 k^A^O^/ 
O 


l-{5-Nitro-6-[3-(l,U,2- 
tetrafluoro-ethoxy)- 
phenylamino]-pyriinidin-4-yl} - 
piperidine-4-carboxylic acid ethyl 
ester 


B110 




{6-[4-(4-Iodo-phenoxy)- 
piperidin-l-yI]-5-nitro-pyiiraiidin- 
4-yl} -(4-methanesulfonyl- 
phenyl)-amine 


Bill 


V 

ViiYn 


(2-Fluoro-4-methanesulfonyl- 
phenyl)-{6-[4-(3-isopropyl- 
[l^^loxadiazol-S-yO-piperidin- 
1 -yl] -5 -nitro-pyrimidin-4-yl } - 
amine 


B112 


H N0 2 kA^N v 


{6-[4-(3-Ethyl-[l,2,4]oxadiazol- 
5-yl)-piperidin-l-yl]-5-nitro- 
pyrimidin-4-yl} -(2-fluoro-4- 

methanesulfonyl-phenyl)-amine 


B113 


H N0 2 UyN 


(4-Methanesulfonyl-pheriyl)- {5- 

nitro-6-[4-(3 -propyl- 
[ 1 ,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-pyrimidin-4-yl} -amine 


T)1 1/1 

B114 


O-N 


{6-[4-(3-Cyclopropylmethyl- 
[I,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-5-mtro-pyrimidin-4-yl}-(4- 
methanesuIfonyl-phenyl)-amine 
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Cmpd# 



B115 



B116 



Structure 



0 W 0 

H NQ 2 



N 




H ! 



N0 2 




0 «V<J 

O-N 



Chemical Name 



{6-[4-(3-Isoprbpyl- 
[l,2,4]6xadiazol-5-yl)-piperidin- 
l-yl]-5-mtro-pyrimidin-4-yl}-(4- 
methanesulfonyl-phenyl)-amine 



{6-[4-(3-Cyclopropyl- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
1 -yl]-5-nitro-pyrimidin-4-yl} -(4- 
methanesulfonyl-phenyl)-arnine 



B117 



O w O 

H 1 



N 



NO, 




CF 3 



(4-MethanesuIfonyl-phenyI)-(5- 
nitro-6- {4-[3-(3 -trifluoromethyl- 
phenyl)-[l,2,4]oxadiazol-5-yl]- 
piperidin-1 -y]> -pyrirnidin-4-yl)- 



amine 



B118 



N 



.-v< 



4-[4-(3-Isopropyl- 
[ 1 ,2,4]oxadiazoI-5-yl)-piperidin- 
l-yl]-6-(4-methanesulfinyl- 
phenylarnmo)-pyrimidine-5- 
carbonitrile 



B119 



o.p 



h io 2 kj. n Jur 



(4-Methanesulfonyl-phenyl)-{5- 
nitro-6-[4-(4-trifluoromethoxy- 
phenoxy)-piperidin-l-yl]- 
pyrimidin-4-yl} -amine 



B120 



BI21 



h T °r*< 

O-m 



4-[4-(3-Isopropyl- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
1 -yl]-6-(4-methanesulfonyl- 
phenylamino)-pyrimidine-5- 
carbonitrile 



F M NO, k 




l-{l-[6-(2-FIuoro-4- . 
methanesulfonyl-phenylamino)-5- 
nitro-pyrimidin-4-yl] -piperidin-4- 
yl}-hexan-l-one 



O 
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Cmpd# 



B122 



B123 



B124 



B125 



Structure 



Q.O 



XX 



N ^N 
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O 



F H NO, I. 




O-N N 



XX 



N^N 



H 



NO, 




Chemical Name 



1 - { 1 -[6-(4-Methanesulfonyl- 
phenylainmo)-5-nitro-p3Timidiri 
4-yl]-piperidin-4-yl } -hexan- 1 -one 



{6-[4-(3-tert-Butyl- 
[1 ,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-5-nitro-pyrimidin-4-yl}-(2- 
fluoro-4-methanesulfonyl- 
phenyl)-anrine 



{6-[4-(3-tert-Butyl- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-5-ni1rc~pyrirnidiri-4-yl}-(4- 
methanesulfonyl-phenyl)-arnine 



XXJ 



•N 



H MA t 



N0 2 




[6-(4-Benzofuran-2-yl-pfperidin- 
l-yl)-5-ni1ro-pyrirnidin-4-yl]-(4- 
methanesulfonyl-phenyl)-arnine 



B126 



B127 



qp f 



'txj 



N N 
H CN 1 




4-(3 -Fluoro-4-methanesulfonyl- 
phenylarnino)-6-[4-(3 -isopropyl- 
[1 ,2,4]oxadiazol-5-yl)-piperidin- 
l -yl] -pyrimidine-5 -carbonitrile 



qp 



N0 2 




O-N x 



{6-[4-(3-Isopropyl- 
[ 1 ,2,4] oxadiazol-5 -yl)-piperidin- 
l-yl]-5-nitro-pyiimidin-4-yl}-(5- 
methanesulfonyl-pyridin-2-yl)- 
amine 



B128 



O w O F 



(3-FIuoro-4-methanesulfonyl- 
phenyl)- {6-[4-(3-isopropyI- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
1 -yl]-5 -nitro-pyrimidin-4-yl} - 



amine 
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Cmpd# 



B129 



B130 



B131 



B132 



B133 



B134 



B135 



Structure 



O w O 
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N 



H 



CN 



qp 



XXJ 



CN 



'S^N 



H 



CN 



0- N 



•M ^ 







qp 

Js' N 



H CN Is 




Chemical Name 



{6-[4-(3-Isopropyl- 
[l,2,4]oxadia2o]-5-yl)-piperidm- 
l-yl]-5-nitro-pyrimidin-4-yl}-(6- 
methanesulfonyl-pyridin-3-yl)- 



amine 



4- (2,3-Difluoro-phenylamino)-6- 
[4-(3-isopropyl-[l,2,4]oxadiazol- 

5- yl)-piperidm-l-yl]-pyrimidine- 

5-carbonitrile 



4- (2,5-Difluoro-phenylamino)-6- 
[4-(3-isopropyl-[l,2,4]oxadiazol- 

5- yl)-piperidin-l-yl]-pyrimidine- 

5-carbonitrile 



4-[4-(3-Isopropyl- 

[l,2,4]oxadiazol-5-yl)-piperidin- 
l-yl]-6-(4-methylsulfanyl- 
phenylamino)-pyrimidine-5- 
carbonitrile 



4-[4-(3-Isopropyl- 
[l,2,4]oxadiazol-5-yl)-piperidin- 
1 -yl] -6-(4-methanesulfonyl- 
phenylamino)-pyrimidine-5- 
carbonitrile 



4-(4-Hexanoyl-piperidin-l -yl)-6- 
(6-methylsulfanyl-pyridin-3- 
ylamino)-pyrimidine-5- 
carbonitrile 



4-(4-Hexanoyl-piperidin-l-yl)-6- 
(6-methanesulfonyl-pyridin-3- 
ylamino)-pyriimdine-5- 
carbonitrile 
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Cmpd# 



B136 



B137 



Structure 



XX 



N N 
CN 
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Chemical Name 



4-[4-(3-Isopropyl- 
[l,2,4]oxadiazol-5-yl)- 
piperidin-1 -yl]-6-(6- 
methylsuIfanyl-pyri(iin-3 - 
ylammo)-pyrimidine-5- 
carbonitrile 



4-[4-(3-Isopropyl- 
[1 ,2,4]oxadiazol-5-yl)- 
piperidin-1 -yl]-6-(6- 
memanesulfonyl-pyridin-3 - 
ylammo)-pyriimdine-5- 
carbonitrile 



B138 



B139 




l-[4-[4-(3-Isopropyl- 
[l 5 2,4]oxadiazol-5-yl)- 
piperidin- 1 -yl] -6-(4- 
methanesulfonyl-phenylarnino)- 
pyrimidin-5-yl]-ethanone 




l-[4-[4-(3-Isopropyl- 
[l,2,4]oxadiazol-5-yl)- 
piperidin- 1 -yl] -6-(6- 
methanesulfonyl-pyridin-3 - 
ylammo)-pyrimidin-5-yl]- 
ethanone 



TABLE C 



Cmpd# 


Structure 


Chemical Name 


CI 


N^N 

K^? no 2 k^A^-cx^ 
o 


1 ^5-Nitro-6-phenyl-pyrimidin-4-yl)- 
piperidine-4-carboxylic acid ethyl ester 


C2 


jAj^ no 2 k^k^o^ 


l-(6-Naphthalen-2-yl-5-nitro- 
pyrmTidm-4-yl)-piperidirie-4-carboxylic 
acid ethyl ester 


C3 


Os's'Kt? N °2 k^v-O^ 


1 -[6-(4-Methanesulfonyl-phenyl)-5- 
nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 




1 o 
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_ Cmpd# 



C4 



Structure 



N 




Chemical Name 



1 -(6-B enzofuran-5 -yl-5 -nitro- 
pyriimdin-4-yl)-piperidine-4-carboxylic 
acid ethyl ester 



C5 



N N 




1 -[5-Nitrc~6-(3 -trifluoromethyl- 
phenyl)-pyriimdin^-yl]-piperidine-4- 
carboxylic acid ethyl ester » 



C6 



N 



H 3 CO' 




l-[6-(4-Methoxy-phenyl)-5-nitro- 
pyriimdin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester 



C7 



N N 
II 




Vs^ NO 



4-(4-Bu1yl-piperidin-l-yl)-6-furan-3-yl- 
5-mtro-pyrimidme 



C8 



C9 



N *N 




1 -[6-(3-Chloro-phenyl)-5-nitro- 
pyrirrudin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester 



OMe 



N N 




l-[6-(2,6-Dimethoxy-phenyl)-5-nitro- 
pyrimidin-4-yl] -piperidine-4-carboxylic 
acid ethyl ester 



CIO 



N N 




l-(6-Naphthalen-l-yl-5-nitro- 
pyrirnidin-4-yl)-piperidine-4-carboxylic 
acid ethyl ester 



Cll 



N 




l-[6-(4-Methylsulfanyl-phenyl)-5-nitro- 
pyrimidin-4-yl] -piperidine-4-carboxylic 
acid ethyl ester 



C12 



OH N *N 




l-(2\4'4)mydroxy-5-nitro- 
[4,5']bipyrirnidmyl-6-yl)-piperidine-4- 
carboxylic acid ethyl ester 
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Cmpd# 



C13 



Structure 



N N 




Chemical Name 



1 -[6-(4-Memanesulfonyl-phenyl)-5 - 
ni1ro-pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester 



C14 



C15 



N *N 




l-[6-(3,5-Bis-trifluoromethyl-phenyl)- 
5-nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 




l-(6-Dibenzothiophen-4-yl-5-mtro- 
pyrimidin-4-yl)-piperidine-4-carboxylic 
acid ethyl ester 



C16 



N N 




1 -[6-(3 ,5 -Dimethyl-isoxazol-4-yl)-5- 
nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester. 



C17 



C18 



C19 



C20 



N 




1 -(5-Ni1ro-6-miophen-2-yl-pyrimidin-4- 
yl)-piperidine-4-carboxylic acid ethyl 
ester 




l-[6-(3,5-Dichloro-phenyl)-5-nitro- 
pyrimidin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester 




1 -(6-Dibenzofuran-4-yl-5-nitro- 
pyrimidin-4-yl)-piperidine-4-carboxylic 
acid ethyl ester 



N N 




l-[6-(3,5-Dimethyl-phenyl)-5-nitro- 
pyrimidm^-yl]-piperidine-4-carboxylic 
acid ethyl ester 
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Chemical Name 



l-[6-(4-Acetyl-phenyl)-5-nitro- 
pyrimidin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester 



l-t6-(4-Ethanesulfonyl-phenyl)-5-nitro 
pyrimidin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester 



l-[6-(2-Fluoro-biphenyl-4-yl)-5-nitro- 
pyrimidin-4-yl]-pi P eridine-4-carboxylic 
acid ethyl ester 



l-[6-(3-Methanesulfonyl-phenyl)-5- 
nitro-pyriimdin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester 



l-{6-[4-(2-Carboxy-ethyl)-phenyl]-5- 
nitro-pyrimidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester 



1 - {6-[4-(2-Methoxycarbonyl-ethyl)- 

phenyl]-5-nitro-pyrimidin-4-yl} - 
piperidine-4Tcarboxylic acid methyl 
ester 



1 - {6-[4-(2-Methoxycarbonyl-ethyl)- 
phenyl]-5-nitro-pyriniidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester 
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TABLED 




Chemical Name 



1 -[5-Nitro-6-(2-trifluoromethyl- 
phenylethynyl)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 



1 -(5-Nitro-6-phenylethynyl- 
pyrimidin-4-yl)-piperidine-4- 
carboxylic acid ethyl ester 



l-[5-Nitro-6-(4-trifluoromethyl- 
phenylethynyl)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 



1 -(5-Nitro-6-m-tolylethynyl- 
pyrimidin-4-yl)-pi P eridine-4- 
carboxylic acid ethyl ester 



l-[6-(2-Fluoro-phenylethynyl)-5- 
nitro-pyrimidin-4-yl]-piperidme-4- 
carboxylic acid ethyl ester 



1 -[5-Nitro-6-(3-trifluoromethyl- 
phenylethynyl)-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl 
ester 



Cmpd# 



El 



Structure 



TABLE E 



Chemical Name 



5-Nitro-4-(5-phenyl- 
[l s 3,4]oxadiazol-2-ylsulfanyl)-6-t4- 
(pyridin-2-ylsulfanyl)-piperidin-l - 
yl]-pyrimidine 



Some embodiments of the present invention include a pharmaceutical composition 
compnsmg at least one compound according to any of the compound embodiments disclosed 
herein and a pharmaceutically acceptable carrier. 
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Additionally, compounds of Formula <Ja) encompass all pharmaceutically acceptable 
solvates, particularly hydrates, thereof. The present invention also encompasses 
diastereomers as well as optical isomers, e.g. mixtures of enantiomers including racemic 
mixtures, as well as individual enantiomers and diastereomers, which arise as a consequence 
of structural asymmetry in certain compounds of Formula (la). Separation of the individual 
isomers or selective synthesis of the individual isomers is accomplished by application of 
various methods which are well known to practitioners in the art. 

INDICATIONS 

In addition to the foregoing beneficial uses for compounds of the present invention 
disclosed herein, compounds of the invention are useful in the prophylaxis or treatment of 
additional diseases. Without limitation, these include the following. 

The most significant pathologies in Type H diabetes are impaired insulin signaling at 
its target tissues ("insulin resistance") and failure of the insulin-producing cells of the 
pancreas to secrete an appropriate degree of insulin in response to a hyperglycemic signal. 
Current therapies to treat the latter include inhibitors of the p-cell ATP-sensitive potassium-. , 
channel to trigger the release of endogenous insulin stores, or administration of exogenous 
insulin. Neither of these achieves accurate normalization of blood glucose levels and both 
carry the risk of inducing hypoglycemia. For these reasons, there has been intense interest in 
the development of pharmaceuticals that function in a glucose-dependent action, i.e. 
potentiators of glucose signaling. Physiological signaling systems which function in this 
manner are well-characterized and include the gut peptides GLP1, GIP and PACAP. These 
hormones act via their cognate G-protein coupled receptor to stimulate the production of 
cAMP in pancreatic p-cells. The increased cAMP does not appear to result in stimulation of 
insulin release during the fasting or preprandial state. However, a series of biochemical 
targets of cAMP signaling, including the ATP-sensitive potassium channel, voltage-sensitive 
potassium channels and the exocytotic machinery, are modified in such a way that the insulin 
secretory response to a postprandial glucose stimulus is markedly enhanced. Accordingly, 
agonists of novel, similarly functioning, P-cell GPCRs, including RUP3, would also stimulate 
the release of endogenous insulin and consequently promote normoglycemia in Type H 
diabetes. 

It is also established that increased cAMP, for example as a result of GLP1 
stimulation, promotes p-cell proliferation, inhibits P-cell death and thus improves islet mass. 
This positive effect on P-cell mass is expected to be beneficial in both Type E diabetes, where 
insufficient insulin is produced, and Type I diabetes, where p-cells are destroyed by an 
inappropriate autoimmune response. 
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It is also well-established that metabolic diseases exert a negative influence on other 
physiological systems. Thus, there is often the codevelopment of multiple disease states (e.g. 
type I diabetes, type E diabetes, inadequate glucose tolerance, insulin resistance, 
hyperglycemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia, 
obesity or cardiovascular disease in "Syndrome X") or secondary diseases which clearly 
occur secondary to diabetes (e.g. kidney disease, peripheral neuropathy). Thus, it is expected 
that effective treatment of the diabetic condition will in turn be of benefit to such 
interconnected disease states. 

Some embodiments of the present invention include a method for prophylaxis or 
treatment of a metabolic disorder or complications thereof in an individual comprising 
administering to the individual a therapeutically effective amount of a compound of the 
present invention or a pharmaceutical composition thereof. In some embodiments, the 
metabolic disorder or complications thereof is type I, type H diabetes, inadequate glucose 
tolerance, insulin resistance, hyperglycemia, hyperlipidemia, hypertriglyceridemia, 
hypercholesterolemia, dyslipidemia syndrome X, or metabolic syndrome. In some 
embodiments, the metabolic disorder is type H diabetes. In some embodiments, the metabolic 
disorder is hyperglycemia. In some embodiments, the metabolic disorder is hyperlipidemia. 
Li some embodiments, the metabolic disorder is hypertriglyceridemia. In some embodiments, 
/ the metabolic disorder is type I diabetes. In some embodiments, the metabolic disorder is 
dyslipidemia. hi some embodiments, the metabolic disorder is syndrome X. In some 
embodiments, the individual is a mammal. In some embodiments, the mammal is a human. 

Some embodiments of the present invention include a method of controlling or 
decreasing weight gain of an individual comprising administering to the individual a 
therapeutically effective amount of a compound of the present invention or pharmaceutical 
composition thereof. In some embodiments, the individual is a mammal. In some 
embodiments, the mammal is a human. In some embodiments, the human has a body mass 
index of about 18.5 to about 45. In some embodiments, the human has a body mass index of 
about 25 to about 45. In some embodiments, the human has a body mass index of about 30 to 
about 45. In some embodiments, the human has a body mass index of about 35 to about 45. 

One aspect of the present invention pertains to a compound of Formula (la), as 
described herein, for use in a method of treatment of the human or animal body by therapy. 

Some embodiments of the present invention include a method of modulating a RTJP3 
receptor comprising contacting the receptor with a compound of the present invention. 

Some embodiments of the present invention include a method of modulating a RUP3 
receptor in an individual comprising contacting the receptor with a compound of the present , 
invention. In some embodiments, the compound is an agonist. In some embodiments, the 
compound is an inverse agonist. 
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Some embodiments of the present invention include a method of modulating a RTJP3 
receptor in an individual comprising contacting the receptor with a compound of the present 
invention wherein the modulation of the RUP3 receptor is prophylaxis or treatment of a 
metabolic disorder and complications thereof. Li some embodiments, the metabolic disorder 
is type I, type II diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia, 
hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia syndrome X, or 
metabolic syndrome. In some embodiments, the metabolic disorder is type II diabetes. In 
some embodiments, the metabolic disorder is hyperglycemia. In some embodiments, the 
metabolic disorder is hyperlipidemia. In some embodiments, the metabolic disorder is 
hypertriglyceridemia. In some embodiments, the metabolic disorder is type I diabetes. In 
some embodiments, the metabolic disorder is dyslipidemia. In some embodiments, the 
metabolic disorder is syndrome X. In some embodiments, the individual is a mammal. In 
some embodiments, the mammal is a human. 

Some embodiments of the present invention include a method of modulating a RTJP3 
receptor in an individual comprising contacting the receptor with a compound of the present 
invention wherein the modulation of the RUP3 receptor controls or reduces weight gain of the , 
individual. Li some embodiments, the individual is a mammal. Li some embodiments, the 
mammal is a human. Li some embodiments, the human has a body mass index of about 18.5 
to about 45. Li some embodiments, the human has a body mass index of about 25 to about 
45. Li some embodiments, the human has a body mass index of about 30 to about 45. In 
some embodiments, the human has a body mass index of about 35 to about 45. 

Some embodiments of the present invention include the use of a compound of the 
present invention for production of a medicament for use in prophylaxis or treatment of a 
metabolic disorder. Li some embodiments, the metabolic disorder is type II diabetes, 
inadequate glucose tolerance, insulin resistance, hyperglycemia, hyperlipidemia, 
hypertriglyceridemia, hypercholesterolemia, dyslipidemia syndrome X, or metabolic 
syndrome. 

Some embodiments of the present invention include the use of a compound of the 
present invention for production of a medicament for use in controlling or decreasing weight 
gain in an individual. In some embodiments, the individual is a mammal. Li some 
embodiments, the mammal is a human. In some embodiments, the human has a body mass 
index of about 18.5 to about 45. Li some embodiments, the human has a body mass index of 
about 25 to about 45. Li some embodiments, the human has a body mass index of about 30 to 
about 45. In some embodiments, the human has a body mass index of about 35 to about 45. 

Compounds of the present invention are identified as an agonist or an inverse agonist 
using methods known to those skilled in art, such as an assay as described in Example 1 . 
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Accordingly, representative examples of compounds of the present invention that are agonists 
include the following: 

[6^4-Benzenesulfonyl-piperidm-l-y^ 
amine; {4-[6<4-Me1hane S ulfonyl-phenylaniino)-5-nitro-pyrirm 
acetic acid ethyl ester; (2-Fluoro-phenylM5-mtro-6-^ 
pyrimidm^-yl}-arnine; He^-Imidazol-l-yl-phenoxy)^ 

carboxyhc acid ethyl ester; l-[5-Nitro-6-(4-[l,2,4]tria 2 ol-l-yl-phenoxy)-pyrirmdin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester, {6-[4-(4-Fluoro-phenoxy)-pi P eridin-l-yl]-5-nitro- 
pyrimidm^-yl}<4-methanesulfonyl-phenyl). a rnine; {e-^-IsopropyHU^oxadiazol-S- 
yl)-piperidm-l-yl]-5-nilro-pyrirnidm^-yl}<4-memanesuIfonyl-ph^ {6-[4-(3- 
Cyclopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-5-nitro-pyrimidin^^ 
methanesulfonyl-phenyl)-anune;(4-Methanesulfonyl-phenyl)-(5-nitro-6-{4-[3-(3- 
trifluoromethyl-phenyl)-[l,2 3 4]ox a (na Z ol-5-yl]-piperidm-l-yl}-pyri^ {6 . [4 . 
(3-Ethyl-[l,2,4]oxadiazol-5-yl)-p^ 

amme; (2-Fluoro^-methanesulfontf 

piperid m -l-yl]-5-nitro-pyriniid m ^-yl}.amine; {6-[4-(3-Ethyl-[l,2^oxadiazol-5-yl)- 
pipendm-l-yl]-5-ni1io-pyri^^ 

Methanesulfonyl-phenylM5-ni^^^ 

pyrirmdin-4-yl}-arnine; {6-[4-(3-Cyclopropylmethyl-[l,2 5 4]oxadia2ol-5-yl)-pip e ridin-l-yl]-5- 

nitro-pyrirmdm^-yl}<4-methanesmfonyl-phenyl)-amine;(4-Meft^^ 

nitro^-[4-(pyridin^-yloxy)-pipericim-l-yl]-pyrirnidm^ 

P henyl)-{5-mtro-6-[4-(pyri^ j_ [6(4 _ 

Carbamoylmemyl-phenoxy)-5-nitro-pyrirmdm^-yl]-pi P eri acid ethyl ester; 

M6-[4<l^Dioxo-l,3^hydro4somdol-2-yl)-ph^ 

4-carboxylic acid ethyl ester; 4 , -[4-(2-Memoxycarbonyl.aceryl)-phenoxy]-3'-nitro-3,4 5 5 J 6- 
tetrahydro^H-fl^lbipyridinyM-carboxylic acid ethyl ester; {6-[4-(2-Methoxy- 
P henylsulfanyl)- P iperidm-l-yl]-5-nitro-pyriimd m ^^^ 
4H2-Armno^thanesulfonyl-ph^ 

carboxyhc acid ethyl ester; 4^(4-Imidazol-l-yl-phenoxy)-3'-nitro-3 5 4,5,6-tetrahydro-2H- 
[l^-lbipyridinyM-carboxylic acid ethyl ester; (4-Methoxy-2-{5-nitro-6-[4-(pyridin-2- 
ylsulfanyl)-piperiam4-yl]-pyr^ 4-{4-[6-(4- 
Cyclopropylmemoxymethyl-piperidm-l-ylJ-S-mtrc^pyrm^ 
4-{4-[5-Nitro^<4-propoxymemyl-pipmd m -l-yl).py rU main^ 

{l-[6-(Benzo[l,3]tfoxol-S-ylarnmo)-5-nit^ 

Phenyl)-memanone;(2,3,Difluoro-phenyl)-{5-nitr<>6-[4^yridin-2-ylsul 
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ylj-pyrimidin^yl} Wne; (2^ 

piperidin-l-yl]-pyTimidin-4-yl}-ainine; l-fa-Nitro-S-^-CS-oxo-butyD-phenoxyj-phenyl}- 
piperidine-4-carboxylic acid ethyl ester; l-[6^4-Acetyl-phenoxy)-5-nitro-pyrirnidin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester; S'-Nitro-a'-^-CS-oxo-butyO-phenoxyj-S^^.e- 
tetrahydro^H-tl^'lbipyridinyM-carboxylic acid ethyl ester; 4-(4-{5-Nitro-6-[4-(pyridin-2- 
ylsulfanyl)-piperidin4-yl]-pyrirrridin^-yloxy}-phenyl)-but^ 

trifluorome1hyl-phenoxy)-piperidin-l-yl]-pyrinudin^-yloxy}-phen^ 

r4<3-Methyl-[l,2,4]oxadiazol-5-yl)-piperi^^^ 

butan-2^ne; 4<2 s 4-Difluoro-ph^ 

pyrimidine;4<4-{6-[4<4-Fluoro-benzoyl)-piperidin-l-yl]-5-rutro-py^ 
phenyl)-butan-2-one; 4<4-Methanesulfonyl-phenoxy)-^^^^ 
cyclohexyl]-pyrimidine; 4<4-Me1hanesulfonyl-phenoxy^^ 

cyclohexylj-pyrimidine; 4-(4-Methane S ulfonyl-phenoxy)-5-nitro-6-(4-phenyl S ulfanyl- 
cyclohexyl)-pyrimidine; M6-[(Ber^[l,3]dioxol-5-yl me thyl)-^^ 
yl}-piperidine-4-carboxylic acid ethyl ester; l-{6-[4-(l,l-Dioxo-ll 6 -thiomorpholin-4- 
ylmethyl)-phenylammo]-5-m^ acid ethy] egter . ^ 

[6<4-Me1hanesulfonyl-phenylarnino)-5-rutro-pyrirm 

ethyl ester; H6-(4-Dimethylsulfamoyl-phenylai^ . 

carboxylic acid ethyl ester; l-[6<3-Methoxy-phenylaniino)-5-nitro-pyriimdin^^ 

piperidine-4-carboxylic acid ethyl ester, l-[6<2-Methoxy-phenylairmo)-5-nitro-pyrrmidin-4- 

yl]-piperidine-4-carboxylic acid ethyl ester; 1 -[6<4-Methane S ulfonyl-phenoxy)-5-nitro- 

pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester;l-{6-[4-(2-Methoxycarbonyl-acetyl)- 

phenoxy]-5-nitro-pyrirmdin^-yl}-piperidine-4-carboxylic acid ethyl ester; l-[6-(2-Amino-4- 
ethanesulfonyl-phenoxy)^ acid ^ egter . ^ 

[6-(2,5-Dimethoxy-phenylarnino)-5-rurro-pyrirrndin^ 

ester; (4-{5-Nitro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]-pyri^ 

phenyl-methanone; l-t6^4-<^clohexyl-phenylarnino)-5-nitro-pyrirnidin^-yl]-p 

carboxylic acid ethyl ester; H5-Nifro-6<4-[l,2,4]Mazol^^ 

piperidine-4-carboxylic acid ethyl ester; l-[5-Nitro-6-(4-rrifluoromethanesulfonyl- 

phenylarrmo)-pyrirnidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[5-Nitro-6-(4- 

[U,3]thiadiazoM-yl-phenylarrn^ add ethyl ester; 

[6<4-Ethoxymethyl-piperidin-l-yl)-5-nitro-pyriimd 

amine; [5-Nitro^^4-propyl-piperidin-l-yl)-pyrirmdin^-yl].^ 
aimne; {5-Nitro-6-[4-(pyridm^ 

l-yl-phenyl)- a rnine;(2-nuoro-phenyl)-{6-[4K3-methyl-[l J 2 J 4]oxadiazol-5-^^^ 
yl]-5-nitro-pyrirnidin^-yl}-amine;(4-Methanesulfonyl-phenyl)-{6-^ 
[U^oxadiazol-S-yO-piperidin-^^ {6-[4-(3-Merhyl- 
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[lA4]oxadiazol-5-yl)^ 
an^e; (4-Methanes^ 

pyrinudin^yll-amine^S-Methoxy-phenyD-IS-nitr^ 

yU-pyrnmdm-4-yD-amine; l-[6-^enzo[l 5 3]dioxol-5-ylanuno).5-nitro-pyrimidin-^yl]- 
piperidine-4-carboxylic acid ethyl ester; l-f^-Fluoro-phenylan^o^-rutro-pyri^din^ 
yl]-pipendme-4-carboxylic acid ethyl ester; 146<3-Fluoro-ph e nylan^o)-5-nitro-pynrnidin- 
4-yl]-pipendine-4-carboxylic acid ethyl ester; l-te-OADihydro^H-benzoMtl^dioxepin- 
7- y larrrnio)-5-mtro-pyri m idin^-yl]-pip e ridin e -4-carboxyli C acid ethyl ester- l-{6-[4. 

ethyl ester; B«ZD[U]dia*a*^^ 

P1 pendin^yl } . m ethanone;[5.Ni1ro-6<4- P henyl s ^ 
[l J 2 J 4]tnazol-l-yl-phenyl)-arr^e;(4-Fluoro-phenyl)-{l < 6-(2^^ 

Phenylsulfanyl-piperidix 1 -l-yl)-py ri rrudin^ 

6-[4-(pyridin-2-yloxy)-piperidin-l-yl]-pyrirmdin^ 

{5-mtro^-[4^yridin^-ylsulfanyl)-pi peri din-l-yl]- P y^^^ 
Methanesulfonyl-phe^^ 

pyrirmdin^-yll-arnine; 2-Methoxy-phenyl)-{5-m^ 

phenylHl^oxadiazol-S-yy-piperidin-l-yll-pyrimidin^-yO {6-[4-(3-Ethyl- 
[l^Joxadiazol-S-y^-piperi^^^^ 

an^ e ;(6- { 445-(4-Fluoro-phenyl)- [ l,3 9 4]oxadiazol-2-yl]^^ 

2-ylmethyl-pipendin-^^ l-{(K4^-Diflxo4nritoIidin^ 
Phenoxy]-5-mtro-py^^ H5 _ mt[o _ 6<4 _ 

pr°pionyi- P henox y) - P ^^ acid ethyl ester . H5 _ mtro _ 6<4 _ 

iwv**™°wi^^ acid ethyl ester t _ 

W^-Oxo-butyD-phenoxyJ-S^^-trifluoro-acetyla^ 
carboxylic acid ethyl ester; H^BcnzpyM^^ 

pipendme^-carboxylic acid ethyl ester; S'-NiW-^O-oxo-butyD-phenoxyJ-S 4 5 6- 
tetrahydro^H-Ll.ZWpyridinyM-carboxylic acid etfryl ester; l-[6-(4-Dimethyl ^Layl- 
PWlarmno)-5-nitro-^^ acid ethyl ester; l-{6-[4-(4 5- 

DxcMoro-inndazol-l-yO-phenylan^ol-S-rdtro-p^ 
ethyl ester; ^[U]*^-^^^ 
P^^-a^e; ^ 

yl]- P i P eridin^-yl}-xnethanone;(2,5-Difluoro-^^ 
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piperidin-l-yl]-pyriinidin-4-yl}.axi 1 ine; l-{5-Nitro^-[4-(3-oxo-butyl)-ph e noxy]-pyriniidin-4- 
yl>-piperidine-4-carboxylic acid ethyl ester; 4-[4-(3-Isopropyl-[l J 2 ) 4]oxadia Z ol-5-yl). 

pi P eridin-l-yl]-6<4-melh a nesulfon y l- P heiioxy)-pyri m i^^ 
yM-^-CS-isopropyHl^ 

pyrinudine^-^-CS-Isopropyl-fl^oxadia^ol-S-yl).^ 

phenoxy)-pyriniidine-5-carbaldehyde;S-[l 5 3]Dioxolan-2-yl-4-[4.(3-isopro P yl- 
[W^aazol-S-yl)-?*^ 

(3-Isopropyl-[l,2 J 4]oxadi a zol-5-yl)- P iperidin4-yl]^-(4-[l,2,3]tMadiazoM- y l-ph 
pyrimidme-S^arbaldehyde; 4-[4^^^ 

[1 ,23]thiadiazoM-yl-phenoxy)-pyrimidine-5-carboxylic acid; [4-[4-(3-Isopropyl- 
[U^oxadiazol-S-vlJ-piperidm^ 
[4W3-Iso P ro^ 

yl-phenoxy)- P yrimidin-5-ylmethyl]-dimethyl-amine;4-[4<34sopropyl-[l s 2,4 

yl)-pi P eridin-l-yl]-6<4-methyl S uIfanyl- P h e nyl am ino)-pyriini^ 

ko P ropyl-[l,2,4]oxadiazol-5-yl)-pi pe ri^^^ 

P yriimdine-5^arbomtril^ 

P henox y )- P i P eridin-l-yl]- P yrinndin^-yl}-arnine; 4-[4-(3-I S o P ro P yl-[l J 2 5 4]oxadiazol-5-yl)- 
pi P eridin-l-yl]-6^4-methanesulfonyl- P henylamino)- P yrinu l-{l-[6-(2- 
Fluoro^-methanesulfony^^ 

one; l-{l-[6<4-Methanesulfonyl- P henylamino)-5-nitro- P yrimidm^ 
hexan-l-one; {6W3-tert-Bu1yl-[l,2^^ 
ylM2-fluoro^-meWsulfonyl^ 

P i P eridin-l -yl]-5-nitro- P yriinidin-4-yl} <4-memanesulfonyl- P henyl)-amine; [6-(4- 
Ben 2 ofW2-yl- P i P eridin-l-y^ 

and5-Nitro^<5- P henyl-[13,4]oxadiazol-2-ylsulfanyl)-6-[4^^ 
l-yl]-pyrimidine. 

Representative examples of com P ounds of the P resent invention that are inverse 
agonists include the following: 

l-{6-[4<2^arboxy^1hyl)- p henyl]^ 
acid ethyl ester; l-{6-[4<2-Memoxycarbc>nyl-emyl)^^^ 

P i P eridine-4-carboxylic acid methyl ester; l^e-^^-Methoxycarbonyl-ethyD-phenyU-S- 
nitro-pyrimidm^-yl}- p i P eridine^-carboxylic acid ethyl ester; l-[5-Nitro-6-(2- 
trmuorome%l-phenylemynyl)-pyriinidm^-yl].piperidm acid ethyl ester; H5- 

Nitro^-phenyle&ynyl-pyrM acid ethyl ester; l-[5-Nitro-6- 

(4-trifluoromethyl- P henylemynyl)- P yrirmdm^-yl]- P i P acid ethyl ester; j. 

(5-Nitro-6<n-tolylethynyl- P y^ acid ethyl ester; l-[6-(2- 

Me%I-5-hifluoromemyl-2H- P yra2X)1.3-yloxy)-5-mtro- P yritm^ 
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carboxylic acid ethyl ester; H6-(Benzo[l,2,5]oxackazol^^ 

piperidine-4-carboxylic acid ethyl ester; l-^-Methyl-S-trifluoromethyl-ZH-pyrazol-S- 
yl°xy)-5<ritro-pyrm^^ acid methyl ester; 2,6-^^1-4-16- 

(2-methyl-5-trifluoromethyl-2H-pyrazol-3-ylo X y)-5-n^ H6 _ 
[4-(5-Hydroxy-pyrimidin-2-yl)-phenoxy].5-nitro-p^ 

aad ethyl ester; H5-Nitro-6<4-sul^^^ acid 
ethyl ester; W^toimy^ 

carboxylic acid ethyl ester; 4 W-Difluoro-pipendm-l-yO^-methyl-S-trifluoromethyl^ 
P yrazol-3-yloxy)-5-nitro-pyrirnidine; l-{5-Nitro-6-[4-(4-oxo-cyclohexyl)-phenoxy]- 
pyrimidin-4-yl}- P iperidine-4-carboxylic acid ethyl ester; l-{6-[4-(2-Hydroxy-ethyl)- 
phenoxy]-5-mtro- P yriimdm^-yl}-pi P eridine-4-carboxylic acid ethyl ester; H^MelfayM. 
^^thyl-2H-pyrazol-3-yloxy)-5-nitro-pyrinu 

ethyl ester; l-[6-(2-Methyl-5-trifluorome%l-2H-pyrazol-3-yloxy)-5-ni^ 
piperidine-4-carboxylic acid ethylamide; l-[6-(2-M e thyl-5-phenyl-2H-pyrazol-3-yloxy)-5- 
nitro-pyriniidin^-yy-piperidme^-carboxylic acid ethyl ester; 4-(2-Methyl-5-trifluoromethyl- 
2H-pyra Z ol-3-yloxy)-5-nitro-6-piperidm-l-yl-pyrimi^ l-fS-Acetylaimno-e^-methyl-S- 
trifluoromethyWH-pyrazol-S-ylox^-pyriniidm^ acidethyl ester . 

HS-Diacelylmrii^^ 

piperidine-4-carboxylic acid ethyl ester; l-[6-(2-Methyl-5-trifluoromethyl-2H-pyrazol-3- 
yloxy)-5-nitro-pyrimidm^-yl]- p iperidine-4-carboxylicacid; l-{5-Nitro-6-[2-(2- 
trifluorom e thyl-phenyl)-ethoxy]- P yrimidin^yl}-pi p ^^ acid ethyl ester . u 

{5-Nitro-6-[2<3-Mfluorome1hyl.phenyl)-ethoxy]-pyri^ 
add ethyl ester; HS-DHmethanesulfonyl)ax^ 

3- yloxy)-pyrimidin^-yl]-piperidin e -4-carboxylic acidethyl ester; l-[5-Nitro-6-(3- 
trifluoromethyl- P henoxy)-pyrinudm^-yl]-piperidine^^ acid ethyl ester U[5 _ 
Me *yl-6<2-methyl-5-trifluoromethyl-2H-pyra2ol-3- y ^ 

carboxylic acid ethyl ester; l-[5-Nitro-6<2-1rifluoromethyl-phenoxy)- py rimidin^ 
piperidine-4-carboxylic acid ethyl ester; l<5-Nitro-6.(4-trifluoromethyl-phenoxy)- P yrimid^ 

4- yl]- pi p e ridme-4-carboxylic acidethyl ester; l-[6-(4-Fluoro-phenoxy)-5-nitro-pyrimidin-4. 
ylJ-piperidine-4-carboxylic acid ethyl ester; l-^S-DimethyWH-pyrazoW-yloxyJ-S-Bitro- 
pynnudm^-ylj-piperidine^carboxylic acid ethyl ester; l-[5-Nitro-6-(2-oxo- 
be™[U]oxathiol-6-yloxy^^ acid ^ ester; 
(SH-CarbazoW-yloxy)^^^ acid ethyl ^ U[5 _ 
Nitro^9K,xo-9H-fluoren-2-yloxy)-pynnudin^y^ acid 
l-{5-Anmo-6-[4-(3^xo-butyl)-phenoxy]- P yrinndm^-yl}-^ acid ethyl 
ester; l- { 5-An^o-6-[4^ydroxy- P henyl-methyl)-phenoxy]^^ 

carboxylic acid ethyl ester; 1 W6^oro- P yridin^y^^ 
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piperidine-4-carboxylic acid ethyl ester; l-te-CBenzotl^ldioxol-S-y^-S-nitro-pyrimidin- 
4-yl]-piperidine-4-carboxylic acid ethyl ester, l-[6-(4-Benzyloxy-phenoxy)-5-nitro- 
pyrimidin-4-yl]-piperidine-4.carboxylic acid ethyl ester; l-[6-(4-Bromo-phenoxy)-5-nitro- 
pyrimidin^-yy-piperidme^-carboxylic acid ethyl ester; l-[6-(4-Chloro-phenoxy)-5-nitro- 
pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(4-Carbamoyl-phenoxy)-5- 
nitro-pyrirnidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-{6-[4-(2-Methoxy-ethyl)- 
phenoxy]-5-nitro-pyriirudin^-yl}- P i P eridine-4-carboxylic acid ethyl ester; l-[6-(4-Benzoyl- 
phenoxy)-5-nitro-pyrimidin^-yl]-piperidine-4-carboxylic acid ethyl ester; l-{6-[4-(4- 
Hydroxy-benzenesulfony^-phenoxyl-S-nitro-pyrirnidin^-ylj-piperi 
ethyl ester; 1^5-Amino-6<2-methyl-5-1rifluoromethyl-2H-pyra2ol-3^ 
piperidine-4-carboxylic acid ethyl ester; l-[6-(2-Methyl-5-trifluoromethyl-2H-pyrazol-3- 

yloxy)-5<2,2 ) 2-trifluoro-acetylarr^o)-pyrimidin^-yl]-piperidine^-carboxylicacid 
ester; Propionic acid l-[2-armno-5-formyl-6-(2-me^ 

yloxy)-pyrimidin-4-yl]-piperidin-4-yl ester; 4-[6-(2-Methyl-5-trifluoromethyl-2H-pyrazol-3- 

yloxy)-5-rutro-pyriimdin^-yl]-pi pe razine-l-carboxylic acid ethyl ester; l-[6-(4'-Cyano- 

biphenyM-yloxy)-5-nitro-pyrirmdin^-yl]-piperidine^^arboxylw acid ethyl ester; {4-[6- 
(4,4-Difluoro-piperidm^-yl)-S^^ 3 _ {4 _ 

r6<4,4-Difluoro-pip e ridm4-yl^^ 

methyl ester; 2-[6<4,4-Difluoro-piperidm-l-yl)^ 

phenylarr^e;4<4-Cy C lopentyl-phenoxy)-6-(4 5 4-difluoro-piperidm^ 
l-[6<2,6-DicWoro^-methanesulfonyl- P henoxy)-5-mrro-pyrmiid^^ 
carboxylic acid ethyl ester; l-{6-t4<4-Chloro-benzoyl)-phenoxy]-5-ni1ro-pyrirnidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; l-{6-[4-(4-Hydroxy-ben Z oyl)-phenoxy]-5-nitro- 
pyrirmdin-4-yl}-pi P eridine-4-carboxylic acid ethyl ester; l-te^-Cyanomethyl-phenoxy)^- 
nitro-pyriimdin-4-yl]-piperidine-4-carboxylic acid ethyl ester; (4-{6-[4-(2-Methanesulfonyl- 
ethyl)-piperazm-l-yl]-5-^^ 4-(4-{6-[4-(2- 
Methanesulfonyl-ethyl^ 

(4-{6-[4-(2-Metoesulfonyl^%l). p iperazin-l-yl]-5-mtro-pyrira^ 

oxo-propionic acid methyl ester; 4-(4-Methyl-piperid m -l- y l)-6K2-methyl-5-trifluoromethyl- 

2H-pyrazol-3-yloxy)-5-mtro-pyrinTidine;4-(4-Bromo-piperid^^ 

trmuoromethyl-2H-pyrazol-3-yloxy)-5-nitro- P yriinidine; 4-(2-Methyl-5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-5-m^o-6K4-p^ 

trifluoromethyl-benzyloxy)-py^ acid ethyl ester; l-[5- 

Nitro-6<3-trifluoromethyl-ben^ 

est «; H5-Ni1ro^4-trifluorom^^ 

acid ethyl ester; 1 -[5-Bromo-6-(2-mefcyl-5-trifluo^ 

4-yl]-piperidine-4-carboxylic acid ethyl ester, l-[6-(2-Methyl.5-trifluoromethyl-2H-pyrazol- 
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3- yloxy)-5-nitro-pyrinndin-4-yl]-piperidine-4-carboxyHc acid amide; l-t5-Nitro-6-(2-oxo- 
2H-chromen-6-yloxy)-pyrimidin^-yl]-pi P eridine-4-carboxylic acid ethyl ester; l-[6-(3- 
Morpholm^-yl-phenoxy)-5-nitro-py^ acid ethyl ester; 1- 
[S-Ni1xo-6<4-trifluoromethylsulf^ 

ethyl ester; H5-Nitro^-(4-trifluorometho^ 

carboxylic acid ethyl ester; l-[6<4-Be M oyl-phenoxy)-5<2,2,2-trifluoro-acetylamino)- 
pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; {4-[5-Nitro-6-(4-propyl-piperidin-l- 
yl)-pyrimidin-4-yloxy]-phenyl}-phenyl-methanone; {4-Methoxy-2-[5-nitro-6-(4-propyl- 
piperidin-l-yl)-pyrimidin^-yloxy]-phenyl}-phenyl-methanone;4-{4-[5-N^ 
piperidin-l-yl)-pyrimidin-4-yloxy]-phenyl}-butan-2-one; 5-Nitro-4-(4-propyl-piperidin-l-yl)- 
6-(4-[l,2,3]tWadiazol^yl-phenoxy)-pyrirnidine; 3-{4-[5-Nitro-6-(4-propyl-piperidin-l-yl)- 
pyrimidin-4-yloxy]-phenyl}-3-oxo-propionic acid methyl ester; 5-Ethanesulfonyl-2-[5-nitro- 
6<4-propyl-piperidin-l-yl)-pyrimidin-4-yloxy]-phenylamine; Benzo[l,3]dioxol-5-yl-[5-nitro- 
6-(4-propyl-piperidm-l-yl)-pyrimidm^-yl]-amine; l-[6-(4-Difluoromethoxy-benzyloxy)-5- 
nitro-pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(3-Ethynyl-phenoxy)-5- 
nitro-pyrimidiii-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(4-Chloro-2-fluoro- 
phenoxy)-5-mtro-pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(2,4-Difluoro- 
phenoxy)-5-nitro-pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(4-Bromo-2- 
fluoro-phenoxy)-5-mtro-pyrirm^ acid ethyl ester, 4-(3- 

E&ynyl-phenoxy)-5-nitro-6-(4-pro^^ 

phenoxy)-5-mtro-6-(4-propyl-piperidm4-yl)-pyrimidine; 4-(2,4-Difluoro-phenoxy)-5-nitro-6- 
(4-propyl-piperidm4-yl)-pyriimdine;l-[6<3-Difluoromemoxy-be^ 

4- yl]-piperidine-4-carboxylic acid ethyl ester; 4-[4-(4-Methyl-benzyl)-piperidin-l-yl]-6-(2- 

methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-rutro-pyrirmdme;4<^ 

pyrrolidm-l-yl)-6<2-me%l-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-py^ 4-(2- 
Memyl-5-trifluoromethyl-2H-pyr^^ 

piperidm-l-yll-pyrimidme^^-Me^^ 

(pyridm-2-ylsulfanyl)-piperidin-l-yl]-pyrimidine; l-[6-(4-Cyclopenryl-phenoxy)-5-nitro- 
pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[5-Nitro-6-(4-pyrrol-l-yl- 
phenoxy)-pyrirmdin^-yl]-pip er idine-4-carboxylic acid ethyl ester; 4'-(4-Benzoyl-phenoxy)- 
3'-nitro-3 J 4 } 5 ) 6-tetrahydro-2H-[l,2 , ]bipyridinyl-4-carboxylic acid ethyl ester; 4-(2-Methyl-5- 
ttfluoromethyl-2H-pyrazol-3^^ 
M2-Memyl-5-trifmorome1hyl-2H-py^ 

yl)-pyrimidme;4<4-Bromo-2-fluoro-phenoxy)-5-nitro-6<4-r>ropyl-piperi 
pyriimdme; 4-[4<3'-Nitro^ 

phenyl]-butan-2-one;2 , -(4-Benzoyl-phenoxy)-3'-nitro-3A5,6-tetrahydro-2H- 
[l,41bipyridinyl-4-carboxylic acid ethyl ester; (5-Nitro^-piperidin-l-yl-pyrimidin-4-yl)-(3- 
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trifluoromethyl-benzyO-amine; l-[5-Nitro-6<2-trifluoromethyl-benzylamino)-pyrimidin-4- 
yl]-piperidine-4-carboxylic acid ethyl ester; l-[5-Nitro-6-(4-trifluoromethyl-ben 2 ylarniiio)- 
pyrimidin-4-yl]-piperidine-4^arboxylic acid ethyl ester; l-[5-Nitro-6-(3-trifluoromethyl- 
b e nzyla m ino)-pyrirmdin^-yl]-piperidine-4- C arboxylic acid ethyl ester; (5-Nitro-6-piperidin- 
l-yl-pyrimi(iin^-yl)<2-trifluoromethyl-benzyl)-arnine;[4^ 
tetrahydro-2H-[l^bipyridi^ 

[l>2,4]oxadiazol-5-yl)-piperidin-lo^ 

l-{6-[4<4-Fluoro-ber^yl)-phenoxy]-5-mtro-pyrimidin^-yl}-piperi^ 
ethyl ester; (4-Fluoro-phenylM4-[5-n^^ 

phenyl>-methanone;4-[4-(3-Methyl41 J 2 > 4]oxadiazol-5-yl)-pi pe ridin-l-yl]-6<2 
trifluoromethyl-2H-pyrazol-3^ 

yl)-6<2-methyl-5-trifluoromethyl-2H-pyrazol^-yloxy)-5-nitro-pyrirru 
Methoxymethyl-piperidin-l-yl)-5-ni^ l-{5-Nitro- 
SWU^^tetrafluoro-ethoxy^he^^^ 

ethyl ester; l-(5-Nitro-6-phenyl-pyrirnidin-4-yl)-piperidine-4-carboxylic acid ethyl ester; 1- 
(6-Naph1haIen-2-yl-5-nitro-pyrimidin^-yl)-piperidine-4-carboxylic acid ethyl ester; 4-[4-(2- 
Methoxy^thyl)-piperidin-l-yl]^<2-methyl-5-trifluoromethyl-2H-p^ 
pyrimidine; 4-{4-[6<4-Ethoxymethyl-piperidin-l-yl)-5-nitro-pyrirrudin^ 
butan-2-one; 4-[4-(3'-Nitro-4-propyl-3 > 4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-4 , -yloxy)- 
phenyl]-butan-2-one; S'-Nitro^-propyW^-tl^^ltriazol-l-yl-phenoxy)^^^^^^^- 
2H-[l,2']bipyridinyl; l-[3-(4-Benzoyl-phenoxy)-2-nitro-phenyl]-piperidine-4-carboxyli c acid 
ethyl ester; {4-[6-(4-Ethoxy-piperidin-l-yl)-5-nto^ 

phenyl)-methanone; 146K2-Methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro- 

pyrirnidin-4-yl]-piperidin-4-ol; 2-{l-[$-(2-Methyl-5-trifluorornethyl-2H-pyrazol-3-yloxy)-5- 

nitro-pyrirnidin-4-yl]-piperidin-4-yl}-ethanol; 3-{l-[6-(2-Methyl-5-trifluoromethyl-2H- 

Pyra^l-3-yloxy)-5-mtro-pyriroid^^ (l-{6-[4-(4-Fluoro- 

benzoyl)-phenoxy]-5-nitro-pyri^^ 

[5-Nitro-6<4-rrifluoromethy^^ 

ethyl ester; 1 -[5-Nitro-6-(3,4,5-trimetho^ 

carboxylic acid ethyl ester; (5-Nitro-6-piperidm4-yl-py^ 

benzyl)-amine; HS-Amino-6-(3-trifluorome1^ 

carboxylic acid ethyl ester, l-[5-Arrdno^4-Mfluorome^ 

piperidine-4-carboxylic acid ethyl ester; l-[6<4-Bromo-phenylarnirio)-5-mtro-pyrirmdin-4- 
yl]-piperidine^-carboxylic acid ethyl ester; 1^5-Nitro-6-(4-trifluoromethyl-phenylarnino)- 
pyrirmdin^yll-piperidine^carboxylic acid ethyl ester; l-[6-(Methyl-phenyl-amino)-5-nitro- 
pyrimidin-4.yl].pip e ridine-4-carboxylic acid ethyl ester; l-[5-Nitro-6-(4-trifluoromethoxy- 
phenylarruno)-pyrirnidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(4-Fluoro- 
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phenylaniino)-5-nitro-pyrimidin-4-yl]-pip e ridine-4-carboxylic acid ethyl ester; l-{6-[(2,3- 
Dihydro-benzo[l,4]dioxin-6-ylmetiiyl)-aniino]-5-nitro-pyri^ -piperidine-4- 
carboxylic acid ethyl ester; l-{6-[(23-Dihydro-benzo[l 5 4]dioxin-2-yl m ethyl)-ainino]-5-nitro- 
pyriniidin-4-yl}.piperidin e -4-carboxylic acid ethyl ester; l-{6-[(2>Dmydro-benzofuran-5- 
ylmethyl)-amino]-5-nitro-py^ acid ethyl ester; l-{6-[(6- 

Fluoro^H-benzo[13]dioxm-8-ylmethyl)-amino]-5-nitro-pyrimidm^ 
carboxylic acid ethyl ester; l-te^^-Difluoro-benzotl^ldioxoM-ylamino)^-!!^- 
pyriniidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(2,2-Difluoro-benzo[l,3]dioxol- 
5-ylamino)-5-nitro-pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(U-Dioxo- 

m-lA. 6 -benzo|>]tMophen-6-ylaniino)-5-nitro-pyrimidin^-yl]-piperi^ 
ethyl ester; He-ttFin^-S-ylmethyl)^^^ 

acid ethyl ester; l-{6-[2<4-Methoxy-phenoxy)-ethylannno]-5-nitro-pyrinudin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; l-{6-[2<5-Methoxy-lH-indol-3-yl)-ethylamino]-5- 
nitro-pyrimidin-4-yl}-piperidine-4-carboxylic acid ethyl ester; (3,4-Dihydro-2H- 
ben Z o[b][l,4]dio X e P in-7-yl)-[5-nitro^-(4-propyl-piperidin-l-yl)-pyri^ 
Fluoro-phenyl)-[5-iutro-6K4-propyl-piperidin-l-yl)-pyri m idm 

phenyl)-[5-nitro-6<4-propyl-piperidin-l-yl)-pyrirnidin^-yl]-aW l-{6-[(3-Fluoro-phenyl)- 

me%l-aniino]-5-nitro-pyrimidin^-yl}-piperidine-4-carboxylic acid ethyl ester; l-[6-(4- 

Benzoyl-phenylaminoJ-S-mtro-py^^ acid ethyl ester; l-[6- 

(3.5-Bis-trifluoromethyl-phenyl^ 

ethyl ester; l-[6<3,5-Dimethoxy-benzylammo^^ 

carboxylic acid ethyl ester; H6<4-Heptyl-phenylamino)-5^^^ 

4-carboxylic acid ethyl ester; 2 I -(4-Benzoyl-phenylamino)-3 I -nitro-3,4,5 5 6-tetrahydro-2H- 

[l,4^bipyridinyl-4-carboxyUc acid ethyl ester; l-tS-Nitro-d^^.S-trimethoxy-phenylamino)- 

pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; l-[5-Nitro-6-(4-penryl- 

phenylaimno)-pyri m idin-4-yl]-pi P eridine-4-carboxylic acid ethyl ester; l-{6-[4-(3-Carboxy- 

propyl)i>henylamino]-5-nitro-py^ acid ethyl ester; [5- 

Nitro-e-^ro^l-piperidi^^^^^ 

Dimethoxy-benzyl)-[5-nit^^ 

6-[4-(2-trifluoromethyl-phen^^^ 

methanone; H6-(3,5-Difluoro-phenylami^ 

acid eliiyl ester; l-[6<3 5 5-DicWoro-phenylair^o)-5-nitro- P yriniidin^-yl]-piperi 
carboxylic acid ethyl ester; 1^6-(2-Bromo^-trifluorome1hoxy-phenyla m ino)-5-nitro- 
pyrinudin-4-yl]- P i P eridine-4-carboxylic acid ethyl ester; l-{6-[(2-Fluoro-phenyl)-methyl- 
amino]-5-nitro-pyriimdin^.yl}-pi P eridine-4-carboxyhc acid ethyl ester; l-[6-(Ethyl-phenyl- 
amino)-5-nitro-pyriimdin^-yl].piperidine-4-carboxylic acid ethyl ester; l-{6-[(4-Chloro- 
pkenyl^melhyl-aminol-S-ni^ acid ethyl ester; l-[6- 
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este; WW^^ta^u,^^ ac . d 
ac.d ethy, este; l-[6<4-se C -Bu ty ,. ph eny.a™ o) .5. nitt ^^ dta ^ yI] .^ dfaeJl _ 

4- y l)l»pcnd m ^-oarbo x yUc acid ethyl este; HS-Nita-fi-H^-Wflu^e^-p^). 
Ptaylan^oJ-pyrinndM-y^^pendta^^ acid ethy] ^ H6 . (2 . M ^" 
WH^oM-y^^^ ^ 

actd e*y, este; HS^oW^^^^^^^J^ 
ylj-p-pendme^arboxylic acid ethyl ester, l-^-Methanesulfonyl-phenyD-S-nitro- 
pynnudm^-yq-pipendta^rt^ acid eliyI este . ,. (6 . B en Z „ flmm . 5 . yl . 5 . nilro . 

pymrudta^yy-pipendine^catboxylic acid eftyl ester, i-rS-Ntoo-e-O-trifluoromettyl- 
phenyO-p^dfa^ffl-piperi^^^ ^ ^ ^ u[6<4 _ u 

m^nddin^J-pipentoe^aAo^ acid ethyl este; 4-(4-But yl -pipe r idin-l-y,H- 
WS-yl-S-^-pyrtaidine; l-^^oro-phenyO-S-^-pyrWai,,^,].^^ . 

4-carboxyhc acid ethyl ester, '^Naphttaiett-i-yM-niho-pyn^dta^yO-piperi^ 
carboxylic acid ethyl este; l-M^Meaylsulfanyl-phenyO-S-^o-pyrtaidta^-yl]- 
p.pendine-4-carboxylic acid etty, este; l^^-Dihy^-ni^^^^ . 
ptpend^arboxylic acid edty, este; 1 W4.Me fll anesu tf o„yl-ph m y,). 5 . n i tro . pyrilnidin . 

4- yU-ptpendme^arboxyiic acid ethy, este; IW.S-Bis-Mu^ethy.-phenyO-S-^- 
PyntPtdm^-yU-piperito^^ ^ ^ ^ ^ 

pyntmdW-yD-pipendta^bo^ ^ ethyI ^ 4<2,4-Di Wo-phenoxy)^- 
ethoxy^eth *^, l> «^^ 1WH|ltajM( ^ 

5 - *~^-yioxy^^ 

W-N,^™^,.^^^ acid mefcy, este; 

°~-<^^H5-Nih^.^^ 

W-ide tt y 1 este;H6 K 3,5.Di^^^ ^-yU-piperidine-4- 
carboxyhc actd ethy, este; H^^^y^^^JJ^ 
carboxy he acid etty! este, ■-C6-(3,5-D ta e ttl y 1 . pheIlyl) . 5 . nito . pyrillli 
carbaxy.c acd ahyl ester; WH^h*«o 1 rtM* W w. 
carboxyhcacidefltyl eater, IK^4-Bh n >«U^^^ to) ^ dilwH fl . 
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piperidine-4-carboxylic acid ethyl ester; l-f^-Fluoro-biphenyM-yO-S-nitro-py^din^ 
yl]-piperidine-4-carboxylic acid ethyl ester; l-[6-(3-Methanesulfonyl-phenyl)-5-nitro- 
pyninidin-4.yl].pip eri dine-4-carboxyh c acid ethyl ester; l-[6-(2-Fluoro-phenylethynyl)-5- 
mtro- py nmidin-4-yl].pip e ridine-4-carboxylic acid ethyl ester and l-[5-Nitro-6-(3- 
trifluoromethyl-phenylethyayO-pyrirnidin^ acid ^ ^ 

Pharmaceutical compositions 

Some embodiments of the present invention include a method of producing a 
pharmaceutical composition comprising admixing at least one compound according to any of 
the compound embodiments disclosed herein and a pharmaceutical^ acceptable carrier. 

A compound of the present invention can be formulated into pharmaceutical 
compositions using techniques well known to those in the art. Suitable pharmaceutically- 
acceptable carriers, outside those mentioned herein, are available to those in the art- for 
example, see Remington's Pharmaceutical Sciences, 16* Edition, 1980, Mack Publishing Co 
(Oslo et al., eds.) and the most current version. 

While it is possible that, for use in the prophylaxis or treatment, a compound of the 
invent™ may in an alternative use be administered as a raw or pure chemical, it is preferable 
however to present the compound or active ingredient as a pharmaceutical formulation or 
composition further comprising a pharmaceutically acceptable carrier. 

The invention thus further provides pharmaceutical formulations comprising a 
compound of the invention or a pharmaceutically acceptable salt or derivative thereof together 
with one or more pharmaceutically acceptable carriers therefor and/or prophylactic 
indents. The carrier(s) must be ''acceptable" in the sense of being compatible with the 
other ingredients of the formulation and not overly deleterious to the recipient thereof 

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical 
(mcludmg buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub- 
cutaneous and intravenous) administration or in a form suitable for administration by 
inhalation or insufflation. 

The compounds of the invention, together with a conventional adjuvant, carrier or 
diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages 
thereof, and in such form may be employed as solids, such as tablets or filled capsules or 
liquids such as solutions, suspensions, emulsions, elixirs, gels or capsules filled with the 
same, all for oral use, in the form of suppositories for rectal adminislxation; or in the form of 
sterile injectable solutions for parenteral (including subcutaneous) use. Such pharmaceutical 
compositions and unit dosage forms thereof may comprise conventional ingredients in 
conventional proportions, with or without additional active compounds or principles, and such 
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unit dosage forms may contain any smtable effective amount of the active ingredient 
commensurate with the intended daily dosage range to be employed. 

For oral administration, the pharmaceutical composition may be in the form of for 
example, a tablet, capsule, suspension or liquid. The pharmaceutical composition is ' 
preferably made in the form of a dosage unit containing a particular amount of the active 
mgredient. Examples of such dosage units are capsules, table*, powders, granules or a 
suspension with conventional additives such as lactose, mannitol, com starch or potato 
starch; with binders such as crystalline cellulose, cellulose derivatives, acacia, com starch or 
ge attns; wrth disintegrators such as com starch, potato starch or sodium carboxymethyl- 
cellulose; and with lubricants such as talc or magnesium stearate. Tie active ingredient may 
also be admnustered by injection as a composition wherein, for example, saline, dexteoso or 
water may be used as a suitable pha.maceutic.lly acceptable carrier 

The dose when using the compounds of Formula (la) can vary within wide limits and 
as ts custonwy and is htown to the physician, it is to be tailored ,„ the individual conditions 
m each md.v.dua, ense. !, depends, for example, on the nature and severity of tire illness fo be 

chrome dtsease state is tieated or prophylaxis is conducted or on whether further active 
compounds am administered in addition to the compounds of the Formula (la) 

O01 to about 7 0 mg, about 0.01 fo about 500 mg, 0.0. to about 250 mg, 0.01 mg fo aL, 
200 mg, about 0.0! mg to .50 mg, about 0.01 mg to aeon, 100 mg, and about 0.01 mg ,„ 
about 75 mg. Multiple doses may be administered during Ore day, especially when relatively 
large amounts are deemed to be needed, for example 2, 3 or 4, doses. If appropriate 

rt may be necessmy to deviate upward or downward from the daily dose 
The amount of active ingredient, „ r an ^ve ^ or derivatjvc 

admmrstmtton tire nature of foe condition being treated and tire age and condition 
pauen and wrll ultimately be a, the discretion of tine attendant physicta, or chnician. In 

r rT tafte " mtetodshowtoexwta "™^~».modci 

fool rT' an animal model, to another, such as a human. Typically, animal models 

mch.de, bu, are no, hmited fo, me rodents diabetes models as described in Exan*le 6, ,nfra 
£<heran,ma, models have been reported by Reed and Scribner ta Diabetes, Obesity and 
Metebohsm,!, IP,,,^. In some cireumstances, these extrapolations may manly be 
^^^^^^^^^^^^ 
prefemb.y a human, however, more often, these extrapolations am not simply based on 
we.ghta.bmmtirerme^tea^offtcttns.Repmsentativeract^mcludedre^, 
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age, weight, sex, diet and medical conditio. * a ~, 

«» condition of the patient, the seventy of the disease the 

route of administration, pharmacological considerations such as the activity, efficacy 
Pharmacokinetic and toxicology profi i es of ^ particuIar compoiffid ^ & 

drug delivery system is utilized, on whether an acute or chronic disease state is being treated 
or prophylaxis is conducted or on whether further active compounds are administered in 
addition to the compounds of the Formula (la) and as part of a drug combination. Ine dosage 
regimen for treating a disease condition with the compounds and/or compositions of this 
mention is selected in accordance with a variety factors as cited above. Thus, the actual 
dosage regimen employed may vary widely and therefore may deviate from a preferred 

oufcide these typical ranges can be tested and, where appropriate, may be used in the methods 
ot this invention. 

^^^may^ieaflybepresmWtaasmgledoseorasdivideddo^ 
adrnnustered a, appropriate interval,, for example, as two, three, f our „ more 

day. n. sub-dose itself may be burner divided, e.g., into a number of diserete Wly spaeed 
admnnsrrabmra. The daily dose oan be divided, esperiany when relatively large amountaare 
admnustered as deemed appreciate, into Severn,, for example 2, 3 or 4, par. amnmismanons 
ff appropriate, deeding on individual behavior, i, may be necessary to deviate upward or 
downward from the daily dose indicated. 

The compounds of the present invention can be administrated in a wide variety of oral 
and parenteral dosage forms. It will be obvious to those skilled in the art that the following 

pharmaceutical acceptable salt of a compound of the invention. 

For preparing pharmaceutical compositions from the compounds of the present 
mvention, the selection of a suitable pharmaceutical* acceptable carrier can be either solid 
hquido ramixtoeofboth . Solidformpreparationsincludepowders, tablets, pills, capsule! 
cachets, suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavouring agents, solubilizers, lubricants 
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating 
material. & 

In powders, the carrier is a finely divided solid which is in a mixture with the finely 
divided active component. 

In tablets, the active component is mixed with the carrier having the necessary 
bxndmg capacity in suitable proportions and compacted to the desire shape and size 

The powders and tablets may contain varying percentage amounts of the active 
compound. A representative amount in a powder or tablet may contain from 0.5 to about 90 
percent of the active compound; however, an artisan would know when amounts outside of 
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rna^esiun, steamte, ^ ^ lactose , pecan> ^ stoh _ geiafti> «w 

SOdi ~«'^-, a low melting wax, cocoa ^ ^ ^ 
wtth encap^ mateml M cmier provjdjng a capsu]e fa w] . ch &e P 
waft or without is sorrowed by . ^ ^ ;s ^ ta ^ 

Srm.l,,y, caohete. and ftzenges are tacluded Tablets, powders, capsmes, pills, cachets, and 
lozenges can be nsed a s solid forms suitebft for oral administration 
For preparing suppositories, a low melting wajt , such as „ 
glycendes or coooa butter, is firs, ruelted aud the active component is dispersed 
homogeueousb, tberein, as by sdrring. Tbe molten homogenous ^ „ ^ 
oonvement srzed molds, allowed to cool, and thereby to solidify 

Formulations suitable for vaginal administtation may bo presented as pessaries 
ttunpons, creams, gels, pastes, foams or sprays containing in addirion ft tbe acttve ingredient 
such earners as are known in the art to be appropriate. 

Liquid form preparations include solutions, suspensions, and emulsions, for example 
wataror^-propyleneglycolsomttons. For example, parenteral injection liquid 
preparations - ^ formulated as solutions in aqueous po Iy efty,ene glyco, solutton. 

te " °'~~nsrnay 

be formulated according ,„ fte brown art using suitable aspersing or wetting agents and 
suspendmg agente. The sterile injectable preparation may also be a sterile injectable so,o<ion 

"7": " n0n,OXfc - solvent, for example, as a 

sduttonrnW-bntanedioh Among the acceptable vehicles and solvents mat may be 

sZr&r T' ■* iso,o,,ic sodium * 

stenle, fixed oils are conventionally employed as a solvent or suspending medium. For this 
purpose any bland fixed oil may be employed including synthetic mono- or diglycerides ft 

addttton, fatty acids such aadeic acid nnduseinrheprepamdonofinjeotab.es 

The cotnponnds according ft the present invention may thus be formulated for 
parenteral admtaistratftn (e.g. byinjecoon, for example bolus injection or continuous 
■nftmon) and ma y be presented ft unit dose form ft ampoules, pre-fflled ayxftges, small 

^r ,MOr ^^ COTbfam ^ m ^^ a -^^-Hcal 
compostttons may take such forms as suspensions, solutions, or emulsions ft oily or aqueous 
vehicles, and may oonteft formulaftry agents such as suspending, stabilising and/or 
dtspemtng agents. Alternattvely, fte active ingredient may be ft pnwder form, obtained by 
aseptic isolation of sterile solid or by Iyonhilfcadon «™ .„i « * uuneaoy 
_„•„,,,. . . , yyopmuzattonfrom solution, for constitution with a 

suitable vehicle, e.g. sterile, pyrogen-free water, before use. 
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Aqueous solutions suitable for oral use can be prepared by dissolving the active 
component in water and adding suitable colorants, flavours, stabilizing and thickening agents, 
as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the finely 
divided active component in water with viscous material, such as natural or synthetic gums, 
resins, methylcellulose, sodium carboxymethylcellulose, or other well known suspending ' 
agents. 

Also included are solid form preparations which are intended to be converted, shortly 
before use, to liquid form preparations for oral administration. Such liquid forms include 
solutions, suspensions, and emulsions. These preparations may contain, in addition to the 
active component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, 
dispersants, thickeners, solubilizing agents, and the like. 

For topical administration to the epidermis the compounds according to the invention 
may be formulated as ointments, creams or lotions, or as a transdermal patch. 

Ointments and creams may, for example, be formulated with an aqueous or oily base 
with the addition of suitable thickening and/or gelling agents. Lotions may be formulated . 
with an aqueous or oily base and will in general also contain one or more emulsifying agents, 
stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring agents. 

Formulations suitable for topical administration in the mouth include lozenges 
comprising active agent in a flavored base, usually sucrose and acacia or tragacanth; pastilles 
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and 
acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier. 

Solutions or suspensions are applied directly to the nasal cavity by conventional 
means, for example with a dropper, pipette or spray. The formulations may be provided in 
single or multi-dose form. In the latter case of a dropper or pipette, this may be achieved by 
the patient admmistering an appropriate, predetermined volume of the solution or suspension 
In the case of a spray, this may be achieved for example by means of a metering atomizing 
spray pump. 

Administration to the respiratory tract may also be achieved by means of an aerosol 
formulation in which the active ingredient is provided in a pressurized pack with a suitable 
propellant. If the compounds of the Formula Ota) or pharmaceutical compositions comprising 
them are administered as aerosols, for example as nasal aerosols or by inhalation, this can be 
carried out, for example, using a spray, a nebulizer, a pump nebulizer, an inhalation apparatus, 
a metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration of the 
compounds of the Formula (la) as an aerosol can be prepared by processes well-known to the 
person skilled in the art. For their preparation, for example, solutions or dispersions of the 
compounds of the Formula (la) in water, water/alcohol mixtures or suitable saline solutions 
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can be employed using customary additives, for example benzyl alcohol or other suitable 
preservatives, absorption enhancers for increasing the bioavailability, solubilizers, dispersants 
and I others, and, if appropriate, customary propellants, for example include carbon dioxide, 
CFC s, such as, dichlorodifluoromethane, trichlorofluoromethane, or 
dichlorotetrafluoroethane; and the like. The aerosol may conveniently also contain a 

surfactantsuchaslecithin. The dose of drug may be controlled by provision of a metered 
valve. 



In formulations intended for administration to the respiratory tract, including 
—1 formulations, the compound will generally have a small particle size for example of 
meorderoflOnucronsorle^ 

art, for example by micromotion. When desired, formulations adapted to give sustained 
release of the active ingredient may be employed. 

Alternatively the active ingredients may be provided in the form of a dry powder for 
example, a powder mix of the compound in a suitable powder base such as lactose, starch 
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidone (PVI>i 
Convenientiymepowdercarrierwillfonnagelinthenasalcavity. The powder composition 
may be presented in unit dose form for example in capsules or carttdges of, e.g., gelatin, or 
bhster packs from which the powder may be administered by means of an inhaler 

The pharmaceutical preparations are preferably in unit dosage forms. In such form 
the preparation is subdivided into unit doses containing appropriate quantities of the active ' 
component. The unit dosage form can be a packaged preparation, the package containing 
terete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself or it 
can be the appropriate number of any of these in packaged form. 

Tablets or capsules for oral administration and liquids for intravenous administration 
are preferred compositions. 

The term "prodrug" refers to compounds that are rapidly transformed in vivo to yield 
me parent compound of the above formulae, for example, by hydrolysis in blood. A thorough 
discussion is provided in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems " 
Vol. 14oftheA.CS. Symposium Series, and in Bioreversible Carriers in Drug Design ed 
Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of 
which are hereby incorporated by reference. 

Combination Therapy/Prophylaxis 

While the compounds of the invention can be administered as the sole active 
Pharmaceutical agent as described herein above, they can also be used in combination with 
one or more agents belonging to the class of drugs known as a-glucosidase inhibitor,, aldose 
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reductase inhibitors, biguanides, HMG-CoA reductase inhibitors, squalene synthesis 
*Ubta* fibrate compounds, LDL catabolism enhancers and angiotensin converting enzyme 
(ACE) inhibitors. J 

a-Glucosidase inhibitors belong to the class of drugs which competitively inhibit 
drgestive enzymes such as ci-amylase, maltuse, a-dextnm.se, sucrase, etc. in tine pancrens and 
or small intesting. n. reveraMe „ y ^ 

othenvise reduce blood glucose levels by delaying the digestion of starch and sugars Some 
representative examples of a-glucosidase inhibitors include acarbose, N-(l, 3 -dihydroxy-2. 
propylamine (generic name; voglibose), miglitol, and a-gluccsidase inhibitors known 

in the art 



The class of aldose reduch.se inhibitors are .hugs which inhibit the firsr-stage rate- 
imuting enzyme in me polyol pathway that prevent or arrest diabetic complications. In the 

and the excess sorbitol accumutated inuacellularly as a consequence acts as a tissue toxin and 
hence evokes me onset of comptications such as diabetic neuropathy, retinopathy, and 
^otopathy. Examples of the aldose reductase urhibitors include tonnes*,; epalres.au 3,4- . 

fluorene-9,4'-imidazohdine)-2y-dione (generic name: hnires.at); 3-[<4-bromo-2- 
^^^7^0-3,4^^.2,^0.^^^ aceljc ^ 
name: zenarestat); «uoro-2,3-dihydro-2',5'-dioxo-spiro[4/r-l-benzopyran^ 4'- 
nmdazolidine]-2-carboxamide (SNK-860); zopohestat; sorbin* and l-[(3-bromo-2- 

b^nnunyl)sulfonyl>2,4-inudazohdinedione (M-15209), and aldose reduCase inhibitors 
known m the art. 

sans* bi8 T ideS " 1 ChSS maer ° bi<! « <>* 

sensruvdytoansuhn in tire peripheral tissues, inhibit glucose absorption fern tire intestine 

suppress of hepatic glnconeogenesis. and inhibit fetty acid oxidation. Examples of hignanides 

mcludephenfonnm.n^mnnn.bufornnn.andHguanidestaowt.inrl. 

^^^W^toaclassofdnrgsthatlowerbloodcbolesterollevelsby 
noting hychx,xymethy,g,„ W y, CoA 

rato-lnmtag enzyme in cholestorol biosynthesis. A statin tha, inhibit this reductase lowers 
serumLDL concentmtions by updating the activi* of LDL raptors andresponsiUe for 
cleanngLDLfromrheblood. Exan^lesofrhes^tin compounds include tosuvltin 

and HMG-CoA reductase inhibitors known in the art. 

levels by mhrbrting syndesis of sqnatae. Examples of the squaJene 
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include (S)-a-[Bi S t2,2.dimethyl-lK JX opropoxy)methoxy] phosphinyl]-3- 
phenoxybenzenebutanesulfonic acid, mono potassium salt (BMS-188494) and squalene 
synthesis inhibitors known in the art. 

Fibrate compounds belong to a class of drugs that lower blood cholesterol levels by 
inhibiting synthesis and secretion of triglycerides in the liver and activating a lipoprotein 
lipase. Fibrates have been known to activate peroxisome proliferators-activated receptors and 
induce lipoprotein lipase expression. Examples of fibrate compounds include bezafibrate, 
beclobrate, binifibrate, ciplofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, 
fenofibrate, gemfibrozil, nicofibrate, pirifibrate, ronifibrate, simfibrate, theofibrate, and 
fibrates known in the art. 

LDL (low-density lipoprotein) catabolism enhancers belong to a class of drugs that 
lower blood cholesterol levels by increasing the number of LDL (low-density lipoprotein) 
receptors, examples include LDL catabolism enhancers known in the art. 

Angiotensin converting enzyme (ACE) inhibitors belong to the class of drugs that 
partially lower blood glucose levels as well as lowering blood pressure by inhibiting 
angiotensin converting enzymes. Examples of the angiotensin converting enzyme inhibitors 
include captopril, enalapril, alacepril, delapril; ramipril, lisinopril, imidapril, benazepril, 
ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril, quinapril, spirapril, 
temocapril, trandolapril, and angiotensin converting enzyme inhibitors known in the art. 

Insulin secretion enhancers belong to the class of drugs having the property to 
promote secretion of insulin from pancreatic p cells. Examples of the insulin secretion 
enhancers include sulfonylureas (SU). The sulfonylureas (SU) are drugs which promote 
secretion of insulin from pancreatic 0 cells by transmitting signals of insulin secretion via SU 
receptors in the cell membranes. Examples of the sulfonylureas include tolbutamide; 
chlorpropamide; tolazamide; acetohexamide; 4-cMor^N-[(l-pyrolidmylamino) carbonyl]- 
benzenesulfonamide (generic name: glycopyramide) or its ammonium salt; glibenclamide 
(glyburide); gliclazide; l-butyl-3-metanilylurea; carbutamide; glibonuride; glipizide; 
gliquidone; glisoxepid; glybuthiazole; glibuzole; glyhexamide; glymidine; glypinamide; 
phenbutamide; tolcyclamide, glimepiride, and other insulin secretion enhancers known in the 
art. Other insulin secretion enhancers include N-[[4-(l-methylethyl)cyclohexyl)carbonyl]-D- 
phenylalanine (Nateglinide); calcium (2S)-2-benzyl-3-(cis-hexahydro-2- 
isoindolinylcarbonyl)pro P ionate dihydrate (Mitiglinide, KAD-1229); and other insulin 
secretion enhancers known in the art. 

Thiazolidinediones belong to the class of drugs more commoningly known as TZDs. 
Examples of thiazolidinediones include rosiglitazone, pioglitazone, and thiazolidinediones 
known in the art. 
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Some embodiments of the invention include, a pharmaceutical composition 
comprising a compound of Formula (la) or a pharmaceutically acceptable salt thereof in 
combination with at least one member selected from the group consisting of an a-glucosidase 
inhibitor, an aldose reductase inhibitor, a biguanide, a HMG-CoA reductase inhibitor a 
squalene synthesis inhibitor, a fibrate compound, a LDL catabolism enhancer and an ' 
angiotensin converting enzyme inhibitor. Li another embodiment, the pharmaceutical 
composition is a compound of Formula (la) or a pharmaceutically acceptable salt thereof in 
combination with a HMG-CoA reductase inhibitor. Li still another embodiment, the HMG- 
CoA reductase inhibitor is selected from the group consisting of prevastatin, simvastatin, 
lovastatin, atorvastatin, fluvastatin and lipitor. 

Li accordance with the present invention, the combination can be used by mixing the 
respective active components either all together or independently with a physiologically 
acceptable carrier, excipient, binder, diluent, etc., as described herein above, and 
administering the mixture or mixtures either orally or non-orally as a pharmaceutical 
composition. When a compound or a mixture of compounds of Formula (la) are administered 
as a combination therapy or prophylaxis with another active compound the therapeutic agents 
can be formulated as a separate pharmaceutical compositions given at the same time or at 
different times, or the therapeutic agents can be given as a single composition. 

Other Utility 

Another object of the present invention relates to radiolabelled compounds of 
Formula (la) that would be useful not only in radio-imaging but also in assays, both in vitro 
and in vivo, for localizing and quantitating RUP3 in tissue samples, including human, and for 
xdentifying RUP3 ligands by inhibition binding of a radiolabeled compound. It is a further 
object of this invention to develop novel RUP3 assays of which comprise such ra a olabelled 
compounds. 

Suitable radionuclides that may be incorporated in compounds of the present 
invention include but are not limited to *E. (also written as T) »C M C 18 F 125 I 82 Br 123 I 124 L 
-I, -I, 75 Br, "Br, "0, 13 N, «s and "Br. Hie radionuclide that is incorporated in the instant 
radiolabelled compounds will depend on the specific application of that radiolabelled 
compound. Thus, for in vitro RUP3 labeling and competition assays, compounds that 

applications n C, 18 F, 125 I 123 L 124 L 131 I 75 Rr 76 r. ^ 77d •„ „ , " 
' ' ' ^ * Br > ^ ror ^ will generally be most useful. 

It is understood that a ''radio-labelled » or "labelled compound" is a compound of 

Formula (la) that has incorporated at least one radionuclide; Li some embodiments the 

radionuclide is selected from the group consisting of 3 H, " C , I25 1 , 35 S and 82 Br; In some 

embodiments, the radionuclide 3 H or 14 C Mn™^ it«,i,~ ui. 

nor k,. Moreover, it should be understood mat all of the 
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atoms represented in the compounds of the invention can be either the most commonly 
occurring isotope of such atoms or the more scarce radio-isotope or nonradioactive isotope. 

Synthetic methods for incorporating radio-isotopes into organic compounds including 
those applicable to those compounds of the invention are well known in the art and include 
incorporating activity levels of tritium into target molecules include: A. Catalytic 
Reduction with Tritium Gas - This procedure normally yields high specific activity products 
and requires halogenated or unsaturated precursors. B. Reduction with Sodium 
Borohydride [ 3 KT1 - This procedure is rather inexpensive and requires precursors containing 
reducible functional groups such as aldehydes, ketones, lactones, esters, and the like. C. 
Reduction with Lithium Aluminum Hydride [ 3 H ] - This procedure offers products at almost 
theoretical specific activities. It also requires precursors containing reducible functional 
groups such as aldehydes, ketones, lactones, esters, and the like. D. Tritium Gas Exposure 
Labeling - This procedure involves exposing precursors containing exchangeable protons to 
tritium gas in the presence of a suitable catalyst. E. N-Methylation using Methyl Iodide 
[ 3 H] - This procedure is usually employed to prepare O-mettiyl or N-methyl ( 3 H) products by 
treating appropriate precursors with high specific activity methyl iodide ( 3 H). This method in 
general allows for high specific activity, such as about 80-87 Ci/mmol. 

Synthetic methods for incorporating activity levels of 125 I into target molecules 
include: A. Sandmeyer and like reactions - This procedure transforms an aryl or heteroaryl 
amine into a diazonium salt, such as a tetrafluoroborate salt, and subsequently to 125 I labelled 
compound using Na 12S L A represented procedure was reported by Zhu, D.-G. and co-workers 
in J. Org. Chem. 2002, 67, 943-948. B. Ortho 125 Iodination of phenols - This procedure . 
allows for the incorporation of 125 I at the ortho position of a phenol as reported by Collier, T. 
L. and co-workers in J. Labelled Compd Radiopharm. 1999, 42, S264-S266. C. Aryl and 
heteroaryl bromide exchange with 12 T - This method is generally a two step process. The 
first step is the conversion of the aryl or heteroaryl bromide to the corresponding tri-alkyltin 
intermediate using for example, a Pd catalyzed reaction [i.e. Pd(P h3 P) 4 ] or through an aryl or 
heteroaryl lithium, in the presence of a tri-alkyltinhalide or hexaalkylditin [e.g., 
(CH 3 )3SnSn(CH 3 )3]. A represented procedure was reported by Bas, M.-D. and co-workers in 
J. Labelled Compd Radiopharm. 2001, 44, S280-S282. 

A radiolabeled RUP3 compound as described herein can be used in a screening 
assay to identify/evaluate compounds. In general terms, a newly synthesized or identified 
compound (i.e., test compound) can be evaluated for its ability to reduce binding of the 
"radiolabeUed compound of Formula (la)" to the RUP3 receptor. Accordingly, the ability of 
a test compound to compete with the "radio-labelled compound of Formula (la)" for the 
binding to the RUP3 receptor directly correlates to its binding affinity. 



WO 2004/065380 ^ ^ PCT/US2004/001267 



The labelled compounds of the present invention bind to the RUP3 receptor. 
In one embodiment the labelled compound has an IC 50 less than about 500 uM, in 
another embodiment the labelled compound has an IC 50 less than about 100 uM, in 
yet another embodiment the labelled compound has an IC 50 less than about 10 pil, in 
yet another embodiment the labelled compound has an IC 50 less than about 1 uM, and 
in still yet another embodiment the labelled inhibitor has an IC 50 less than about 0 1 
uM. 

Other uses of the disclosed receptors and methods will become apparent to those in 
the art based upon, inter alia, a review of this patent document. 

This application claims priority benefit of U.S. Provisional Application Number 
60/440,394, filed January 14, 2003; U.S. Provisional Patent Application Number 60/449 829 
filed February 24, 2003, U.S. Provisional Patent Application Number 60/453,390, filed March 
6, 2003, and U.S. Non-Provisional Patent Application No. 60/470,875, filed May 14, 2003; 
wherein each are hereby incorporated by reference in their entirety. 

The following examples are given to illustrate the invention and are not intended to 
be inclusive in any manner: 



EXAMPLES 

The compounds of the present invention and their syntheses are further illustrated by 
the following examples. The examples are provided to further define the invention without, 
however, limiting the invention to the specifics of these examples. 

Example 1 

96-weU Cyclic AMP membrane assay for RUP3 
Materials: 

1) Adenlyl cyclase Activation Flashplate Assay kit from Perkin Elmer - 96 wells (SMP004B) 
and -I tracer (NEX130) which comes with the kit. Keep in refrigerator, in a box, and do not 
expose the Flashplates to light 

2) Phosphocreatine - Sigma P-7936 

3) Creatine Phospbokinase — Sigma C-3755 

4) GTP - Sigma G-8877 

5) ATP- Sigma A-2383 

6) IBMX- Sigma 1-70 18 

7) Hepes - 1M solution in distilled water - Gibco #15630080 

8) MgC12 - Sigma M-1028- 1M Solution 

9) NaCl- Sigma -S6546 - 5M Solution 
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1 0) Bradford Protein Assay Kit - Biorad # 500000 1 

1 1) Proclin 300- Sigma #4-8126 

fitadtaKAA -filterthrou g h45- micron Nalgene filter and keep in refrigerator. All buffers 

and membranes should be kept cold (in ice bucket) while performing assay. 

20 mM Hepes, pH7.4 

1 mM MgC12 

lOOmMNaCl 

2X Regeneration Buffer (make in binding buffer): 

20 mM Phosphocreatine (1.02 gm/200 ml binding buffer) 

20 units Creatine phosphokinase (4 mg/200 ml) 

20 uM OTP (make up 10.46 mg/ml in binding buffer and add 200 ul /200 ml) 
0.2 mM ATP (22.04 mg/200 ml) 

100 mM IBMX (44.4 mg IBMX dissolved in 1 ml 100% DMSO first and then add the entire 
amount to 200 ml of buffer). 

Regeneration buffer can be allotted into 40-45 ml portions (in 50 ml sterile tubes) and kept 
frozen for up to 2 monms. Simply put the tube in a beaker with room temperature water to 
thaw out the regeneration buffer on the day of the assay. 



A. Assay procedure 

1) Pipet 50 ul regeneration buffer in all 96 wells using Malrix 1250 8-channel pipettor. 

2) Pipet 5 ul DMSO in columns 1 and columns 1 1 and 12. 

3) Pipet 50 ul cAMP standards in columns 11 and 12 in this format: 50 pmole/well for 
row A, 25 pmole/well for row B, 12.5 pmol/well for row C, 5 picomol/well for row 
D, 2.5 pmole/well for row E, 1 .25 pmole/well for row F, 0.5 pmole/well for row G 
and 0 pmole/well (buffer only) for row H. 

4) Pipet 5 ul compounds from each well of a compound dilution plate, for IC50s, using 
the following dilution scheme: 



Well H: 400 uM compound (final concentration of compound in reaction mix 

= 5/100 x 400 uM = 20 uM 
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Well G: 1:10 dilution of Well H (i.e. 5ul compound from well H + 45 ul 

100% DMSO) (final concentration = 2 uM) 
WeU F: 1 : 10 dilution of well G (final concentration = 0.2 uM) 
1:10 dilution of well F (final concentration = 0.02 uM) 
1:10 dilution of well E (final concentration = 0.002 uM) 
1:10 dilution of well D (final concentration = 0.0002 uM 
1:10 dilution of well C (final concentration = 0.00002 uM) 
1:10 dilution of well B (final concentration = 0.000002 uM) 



WellE 
WellD 
WellC 
WellB 
Well A; 



IC 50 s or EC 50 s are done in triplicate. One Flashplate can therefore be set up to handle 
3 compounds, (i.e., columns 2, 3, and 4 are for compound #1, columns 5, 6, and 7 are 
for compound #2, and columns 8, 9, and 10 are for compound #3.) 

5) Add 50 ul of RUP3 membranes to all wells in Columns 2 to 10. (Prior to the start of 
the assay, the frozen membrane pellets for both RUP3 and CMV (cells transfected 
with an expression plasmid containing no RUP3 sequences), are suspended in 
binding buffer, usually 1 ml binding buffer for 1 plate of membranes. The 
membranes are kept in ice all the time, and a polytron (Brinkmann polytron, model # 
PT-3100) is used (setting 6-7, for 15-20 seconds) to obtain a homogeneous membrane 
suspension.) Protein concentration is determined by Bradford protein assay kit using 
instructions given in the kit, using the standard supplied with the kit as a reference. 
The protein concentration of the membranes is adjusted with binding buffer, so that 
50 ul membranes = 15 ug protein (i.e. 0.3 mg/ml protein). 

6) In column 1, Wells A, B, C, and D, add 50 ul RUP3 membranes. To wells E, F, G, 
and H, add 50 ul CMV membranes, (CMV membranes being of the same protein ' 
concentration as the RUP3 membranes). 

7) Incubate 1 hour at room temperature with agitation on a rotating platform shaker. 
Cover with foil while shaking. 

8) After 1 hour, add (to all 96 wells), 100 ul of the 125 I tracer in detection buffer supplied 
with the Flashplate kit plus proclin, made up in the following i 



; manner: 



Pipet per 10 ml per Flashplate: 100 ml of detection buffer + 1 ml 125 I + 0.2 ml of Proclin ( 
the proclin helps to stop the production of cAMP). Make a smaller quantity of detection 
buffer mix if you have fewer plates. 
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9) Shake the plates on a rotating platform shaker for 2 hours, covering the plates with 
lead sheeting. 

10) Seal the plates with the plastic film sealers provided with the Flashplate kit. 

1 1) Count the plates using a TRILUX 1450 Microbeta Counter. See the door of the 
counter to determine which counting protocol to use. 



^^y^d on the Arena Database according to the RUP3 non-fusion, IC 50 EC 50 
for 96-well cAMP membrane assay, and the compound numbers and the 
concentrations of compounds must be entered by the user. 



B. Membrane Cyclase Criteria 

1) Signal to Noise: 

An accept signal-to-noise ratio for RUP3 can vary from 4 to 6. The raw cpms are 
approximately 18 00 to 2500 forRUPS and 350(M500 for CMV. The com (or 
ulhmately pmo,e s of cAMPAve.1) cannot be outside fte standard curve, mi shou K 
no. approach well A of fte standard curve (50 pmole/wel!) and well H (no cAMP) 

Gerrerally.ftepmolc.ofcAMPproducedbyRllMreceptor^earound 11 to I3 ' 
pmole/weh (for 15 ug/weU pro*), and for CMV are between 2 to 3 pmole/well (for 
15 ug protein /well). 

2) Standard curve: 

Tie slope should be linear and the error bars for duplicates should be very small The 
receptor and CMV controls cannot be off scale of the standard curve, as described 
above. If the receptor controls are off the high end of the standard curve i e 50 
pmole/well or higher, one must repeat the experiment using less protein.' However 
such a case has not been observed with transiently transfected RUP3 membranes (1 0 
ug DNA/15 cm plate, using 60 ul Lipofectamine, and preparing membranes after 24 
hour of transfection.) 

3) The IQ, or EC* enrve should be at 100% ( + or - 20%) of control RUP3 membranes „ 
ft. top, and shonld go down to 0 (or up to 20%) a, fte bottom. The standard error of fte 
triplicate determinations should be + or - 1 0%. 
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C. Stimulation of cAMP in HIT-T15 cells 

HTT-T15 (ATCC CRL#1777) is an immortalized hamster insulin-producing cell line 
TTaese cells express RUP3 and therefore can be used to assess the ability of RUP3 ligands to' 
sumulate or inhibit cAMP accumulation via its endogenous* expressed receptor m this 
assay, cells are grown to 80% confluence and men distributed into a 96-well Flashplate 
(50,000 cells/ well) for detection of cAMP via a "cAMP Flashplate Assay" (NEN Cat # 
SMP004). Briefly, cells are placed into anti-cAMP antibody-coated wells that contain either 
velncle, the test li g and(s) at a concentration of interest, or 1 uM forskolin. The latter is a 
deactivator of adenylyl cyclase and serves as ,a positive control for stimulation of cAMP 
mHTT-TlS cells. All conditions are tested in triplicate. After a 1 hour incubation to allow 
for stimulation of cAMP, a Detection Mix containing 125 I-cAMP is added to each well and the 
plate 1S allowed to incubate for another 1 hour. The wells are then aspirated to remove 
unbound I-AMP. Bound -I-c^^^ 

amount of cAMP in each sample is determined by comparison to a standard curve, obtained 
by placmg known concentrations of cAMP in some wells on the plate. 



D. Stimulation of insulin secretion in HIT-T15 cells 

It is known that stimulation of cAMP in HTT-T15 cells causes an increase in insulin 
secretion when the glucose concentration in the culture media is changed from3mMtol5 
-M T*us, RUP3 ligands can also be tested for their ability to stimulate glucose-dependent 
msuhn secretion (GSIS) in HIT-T15 cell, Li this assay, 30,000 cells/well in a 12-well plate 
are mcubated in culture media containing 3 mM glucose and no serum for 2 hours The 
med.a is then changed; wells receive media containing either 3 mM or 15 mM glucose, and in 
both cases the media contains either vehicle (DMSO) or RUP3 ligand at a concentration of 
interest. Some wells receive media containing 1 uM forskolin as a positive control All 
condmons are tested in triplicate. Cells are incubated for 30 minutes, and the amount of 
msuhn secreted into the media is determined by ELIS A, using a kit from either Peninsula 
Laboratories (Cat # ELIS-7536) or Crystal Chem Inc. (Cat # 90060) 



E. Stimulation of insulin secretion in isolated rat islets 

As with HTT-T15 cells, it is known that stimulation of cAMP in isolated rat islets 
causes an increase in insulin secretion when the glucose concentration in the culture media is 
changed from 60 mg/dl to 300 mg/dl. RUP 3 is an endogenously expressed GPCR in the 



WO 2004/065380 ^ PCT/US2004/001267 

i-min-producing cells of rat islet, Thus, RUP3 ligands can also be tested for their ability to 
simulate GSIS in rat islet cultures. This assay is performed as follows: 

A. Select 75-150 islet equivalents QEQ) for each assay condition using a dissecting 
microscope. Incubate overnight in low-glucose culture medium. (Optional.) 

B. Divide the islets evenly into triplicate samples of 25-40 islet equivalents per 
sample. Transfer to 40 um mesh sterile cell strainers in wells of a 6-well plate 
with 5 ml of low (60 mg/dl) glucose Krebs-Ringers Buffer (KRB) assay 



medium. 



C. 



D. 



E. 



F. 



G. 



H. 



Incubate 30 minutes (1 hour if overnight step skipped) at 37°C and 5% C0 2 
Save the supernatants if a positive control for the RIA is desired. 
Move strainers with islets to new wells with 5ml/well low glucose KRB This is 
the second pre-incubation and serves to remove residual or carryover insulin 
from the culture medium. Incubate 30 minutes. 

Move strainers to next wells (Low 1) with 4 or 5 ml low glucose KRB. Incubate 
@ 37° C for 30 minutes. Collect supernatants into low-binding polypropylene 
tubes pre-labelled for identification and keep cold. 
Move strainers to high glucose wells (300mg/dl, which is equivalent to 
16.7mM). Incubate and collect supernatants as before. Rinse islets in their 
stramers m low-glucose to remove residual insulin. If the rinse if to be collected 
for analysis, use one rinse well for each condition (i.e. set of triplicates.) 

Move strainers to final wells with low-glucose assay medium (Low 2). Incubate 
and collect supernatants as before. 

Keeping cold, centrifuge supernatants at 1 800rpm for 5 minutes @ 4-8°C to 
remove small islets/islet pieces that escape the 40mm,mesh. Remove all but 
lower 0.5 - 1 ml and distribute in duplicate to pre-labelled low-binding tubes 
Freeze and store at <-20° C until insulin concenh-ations can be determined. 

Insulin determinations are done as above, or by Linco Labs as a custom service 
using their rat insulin RIA (Cat. # RI-13K). 
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Example 2 

A. RT-PCR analysis of RUP3 expression in human tissues (Figure 1A). 

RT-PCR was applied to determine the tissue distribution of RUP3. Oligonucleotides 
used for PCR had the following sequences: 

ZC47: 5 '-CATTGCCGGGCTGTGGTTAGTGTC-3 ' (forward primer), (SEQ ID 

NO:3); 

ZC48: 5 '-GGCATAGATGAGTGGGTTGAGCAGr3 ' (reverse primer), (SEQ ID 

NO:4); 

and the human multiple tissue cDNA panels (MTC, Clontech) were used as templates 
(1 ng cDNA per PCR amplification). Twenty-two (22) human tissues were analyzed. PCR 
was performed using Platinum PCR SuperMix (Life Technologies, Inc.; manufacture 
instructions were followed) in a 50 pi reaction by the following sequences: step 1, 95°C for 4 
min; step 2, 95°C for 1 min; step 3, 60°C for 30 sec; step 4, 72°C for 1 min; and step 5, 72°C 
for 7 min. Steps 2 through 4 were repeated 35 times. 

The resulting PCR reactions (15 ul) were loaded on a 1.5% agarose gel to analyze the 
RT-PCR products, and a specific 466 base-pair DNA fragment representing RUP3 was 
specifically amplified from cDNA of pancreas origin. Low expression was also evident in 
subregions of brain. 

B. cDNA Dot-Blot analysis of RUP3 expression in human tissues (Figure IB). 

Results from RT-PCR analysis were further confirmed in cDNA dot-blot analysis. In 
this assay, a dot-blot membrane containing cDNA from 50 human tissues (Clontech) was 
hybridized with a 32 P-radiolabelled DNA probe having sequences derived from human 
RUP3. Hybridyzation signals were seen in pancreas and fetal liver, suggesting these tissues 
express RUP3. No significant expression was detected in other tissues analyzed. 

C. Analysis of RUP3 by RT-PCR with isolated human pancreatic islets of Langerhans 
(Figure 1Q. 

Further analysis of RUP3 by RT-PCR with isolated human pancreatic islets of 
Langerhans showed robust expression of RUP3 in islet cells but not in control samples. 

D. Analysis of RUP3 expression with cDNAs of rat origin by RT-PCR (Figure ID). 

RUP3 expression was further analyzed with cDNAs of rat origin by RT-PCR 
technique. Tissue cDNAs used for this assay were obtained from Clontech except those for 
hypothalamus and islets, which were prepared in house. Concentrations of each cDNA 
sample were normalized via a control RT-PCR analysis of the house-keeping gene GAPDH 
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before assaying for RUP3 expression. Oligonucleotides used for PGR had the following 
sequences: 

rat RUP3 ("rRUP3") forward: 5'-CATGGGCCCTGCACCTTCnTG-3' (SEO ID 

NO:5); 

rRUP3 reverse: 5 '-GCTCCGGATGGCTGATGATAGTGA-3 ' (SEQ ID NO"6) 
PCR was performed using Platinum PGR SuperMix (Life Technologies, Inc.; manufacture 
instructions were followed) in a 50 ul reaction by the following sequences: step 1, 95°C for 4 
min; step 2, 95°C for 1 min; step 3, 60°C for 30 sec; step 4, 72°C for 1 min; and step 5, 72°C 
for7min. Steps 2 through 4 were repeated 35 times. 

The resulting PCR reactions (15 ul) were loaded on a 1.5% agarose gel to analyze the 
RT-PCR products, and a specific 547 base-pair DNA fragment representing rat RTJP3 was 
specifically amplified from cDNA of pancreas origin, revealing asimilar expression profile 
with human. Of particular note, robust expression was seen in isolated islets and 
hypothalamus. 



Example 3 

RUP3 protein expression is restricted to 0 cell lineage of pancreatic islets (Figure 2). 

A. A polyclonal anti-RUP3 antibody was prepared in rabbits (Figure 2A). 

Rabbits were immunized with an antigenic peptide with sequence derived from rat 
RUP3 ("rRUP3"). The peptide sequence was RGPERTRESAYHIVTISHPELDG and shared 
. 100% identity with mouse RUP3 in the corresponding region. A cysteine residue was 
incorporated at the N-terminal end of this antigenic peptide to facilitate KLH crosslinking 
before injecting into rabbits. The resulting antisera («anti-rRUP3») and the corresponding 
preimmune sera ("pre-rRUPS") were tested for immune reactivity to mouse RUP3 in 
immunobloting assays (lanes 1 thought 4). In this assay, the GST-RUP3 fusion protein was 
readily recognized by the anti-rRUP3 antisera (lane 4), but not by the preimmune sera (lane 
2). The immunoreactive signal could be efficiently eliminated when the immunobloting assay 
was performed in the presence of excess antigenic peptide (lane 6). 

B. RUP3 expression in insulin-producing 0 cells of pancreatic islets (Figure 2B). 

Rat pancreas was perfused with 4% paraformaldehyde (PFA) in PBS and embedded 
in OCT embedding medium. Ten micron sections were prepared, fixed on glass slides, and 
immunostained with either pre-rRUP3 (Figure 2B, panel a) or with anti-rRUP3 antisera 
(Figure 2B, panels c and e) followed by secondary staining with donkey anti-rabbit IgG 
conjugated to the fluorochrome Cy-3. Each section was also co-immunostained with a 
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, „ . v ^ l!>an,a F 'gnre 2B, panels b and d) in primary staining 

followed by a seeondary staining with dmkf!y IgQ ^ * 

a goa, anh-ghmagon anribody ( Sant a Cn^ Hgm 2B , panel <, md donkEy 

ZT to ^ — ~ we, examined under a unorescen, miclcope. 
ROT3 was found expressed in insnjin producing ceUs (panels c and d), bu, no, in glucagons 
producng cells <P»ne> s e and f,. These data demons^ed fta, ROT3 „ expressed in p cells 

but not in a cells of the rat pancreatic islets Ar, Q i i* 

y icreanc islets. Analogous results were obtained when mouse 

pancreatic sections were investigated for RTJP3 expression. 
Example 4 

Functional Activities of RUP3 In Vitro (Figure 3) 

293 cells" Z TT " PK>dU0 ' i<>n ° f OAMP * of 

T/Tr ; ( ' ^^^^^^^^'^^production 

luciferase depends on increased cAMP in cells, and (2) an expression plasmid 
encodmg me human form of ROT3 (H^ 3 A). Note ma, cells co-transfected with an 

S^L" ,eas«a 10-f„,d increase in mcifcrase acuvny. This indicatas 
ft- ROT3 stunula.es fte production of cAMT w ben introduced in,o 293 oells. This proper* 
of ROT3 ,s conserved across species, because hams,er RUP3 sumula.es luciferase acuyity 
when mbofaeft into 293 cells in a manner analogous m «ha« deseed for human RUF3 
(rigure 3B). 

I, is established that, when oAMP is increased in insulin-producing cells of the 
pancreas, ftese cells exhibit an .enhanced ability to secrete insulin when glucose 
concenhauona rise. Totes, whether ROT3 might in^ari enhanced glucose-dependent insulin 
release retrovirus containing human RD P3 was used «o genera* Tuo cells JcxpressC 
■eye* ofRCP3. Tu6 cells produce insulin, bu, do no, express appreciable levels of R^ 

ftecuhuremed,, As shown in Fignre 3C, Tun ecus transduced with a control virus .that 
contams no receptor are snl, able to produce insulin, bu, do no, show an increase in insuhn 
-tehon when me „uon of ghmose in fte cultare media is shhtad fromlmMtoio 
mM. By contrast, Tu6 cells transduced with RTTM-™„* a ; • , 
, uccawim KUF3-containmg retrovirus display significant 

glucose-dependent insulin secretion (Figure 3Q 



Example 5 
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Functional Activities of RUP3 Agonists In Vitro (Figure 4). 

To demonstrate that RUP3 agonists stimulate endogenously eX p ressed Rt ]P 3 m 
insulin-producing cells, two in vitro models can be used. In the first of these, RUP3 agonists 
are used to stimulate HTT-T15 cells, which express RUP3 at significant levels, as indicated in 
the Northern blot shown in Figure 4A. Moreover, these cells are known to exhibit enhanced 
glucose-dependent insulin release when intracellular cAMP concentrations are elevated In 
the example shown in Figure 4B, the RUP3 agonist Compound B84 stimulates cAMP 
production in HTT cells, at a level comparable to that seen with the adenyl cyclase activator 
. forskohn. This indicates that Compound B84 is a very robust stimulator of cAMP in HTT- 
T15 cells. In the example shown in Figure 4C, Compound B84 also stimulates insulin 
secretion in HIT cells exposed to 15 mM glucose, once again at a level comparable to that 
seen with the adenyl cyclase activator forskolin. This indicates that Compound B84 is a very 
robust potentiator of insulin secretion in HIT-T15 cells. 

Isolated rat islets are the other in vitro model used to demonstrate the efficacy of 
RUP3 agonists. In this model, agents that induce cAMP are not expected to stimulate insulin 
secretion when glucose concentrations are low (e.g. 60 mg/dl). However, when glucose 
concentrations are increased (e.g. to 300 mg/dl), these agents are expected to enhance insulin 
secrehon to levels above those seen with glucose alone. In the example shown in Figure 4D 
both RUP3 agonists (Compounds 48 and 51 at 10 uM concentration) enhanced glucose- ' 
dependent insulin release. Moreover, the level of enhancement was comparable to that seen 
with 25 nM GLP-1, a gut hormone known to act on islets in this manner 



Example 6 

In vivo effects of RUP3 agonists on glucose homeostasis in mice. 

A. Oral Glucose tolerance test (oGTT) (Figure 5A). 

Male C57bl/6N mice at age of 8 weeks were fasted for 1 8 hours and randomly 
grouped (n=l 1) to receive a RUP3 agonist (Compound B70) at indicated doses, or with 
control extendin-4 (ex-4, 1 ug/kg), a GLP-1 peptide analog known to stimulate glucose- 
dependent insulin secretion. Compound B70 was delivered orally via a gavage needle (p o 
volume at 100 ul). Control Ex-4 was delivered intraperitoneally. Thirty minutes after 
administration of test compound and control ex-4, mice were administered orally with 
dextrose at 5 g/kg dose. Levels of blood glucose were determined at the indicated time points 
using Glucometer Elite XL (Bayer). Figure 5A shows the mean glucose concentration 
averaged from eleven animals in each treatment group. These results demonstrated that the 
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RBP3 agonist, Compound B70, lowered Honrf -i... 

, B ,„ * u. lowered Mood glucose in a dose-dependent manner in mice 

after challenged with glucose. 

B. Acute response of db mice to RUP3 agonist (Fig™ 5B ) 

Mate dh mice <C57BI^olahsd-Uprdb, diabetic, Hnr.au) a, age of 10 weeks were 

«^ed(n^ tor eceivevemc,e ( ^ g avage,,C„mpoundB70 ( 60mg A g,or 
Sovage , OT E x-4(l pg^, intmperitoneally, After compound administration, food was 
mmoved and h ood glucose levels were determined a, indicated times as shown in Figure 5 B 

Cfedstete of 300-400 mg/dl, signiflcanft, higher man non-diahenc wildj^ima, 

^rrT C 7 OMdB70 0r ^ Si ~ y ^^'-. S cornpa«d to 
^econtrolaasho^inKgmeoB. T*esedata demonstrated fha, the R OT3 ago„i s , had 
efficacy ,n rmprovmg glucose homeostasis in diabetio animals. 

Example 7 

CRE-Luciferase Assay in 293 Cells 
perwel. 29 ™^"™ 9 ^^ 

PC, we.,. The followmg day, the calls are Wanted wrfn a mixture of pCRE-Luc 

* 6085-1) , a to of 5;1:0 . 25 usfag L)pofectamine Reagrat ^ • 

-ordrngto manufaemrer, direction, pEGF p. N1 encodes a Veen fluorescent pll 

d 7 7 T to detem,iM tot most oelIs - — 

24-4* I hr the cells were ,ysed in s ite ^ ,„„ „, wd] 

Reporter G«, Aasay Kir, Packard, Cat. * mm ,), acconiing to fte 

™ ,4^ a 10 r ute incuba,ion ta fte ** - ~ ~ — • 

TRILUX 1450 Microbeta Counter (Wallac). 
Example 8 

Generation of Tu6/RUP3 Stable Lines 

expression cassette for RUP3 was generated Brieflv RTIM , a- 

infnthpr ^ ■ , iJnetly,RUP 3 coding sequence was cloned 

^7^™<~Ca, # 61„2-l ) . Tll eam P horropic packaging eel, 

121 ^virus.ontaining supernatant was ohteined hy collecting 
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cm dish, were then infected with retrovirus by incubating in a solution of 1 ml viral 
supernatant/ 9 ml culture media containing 40 ug/ml polybrene for 24 hour,. The medium 
was then changed to culture media containing 300 ug/ml G418. G418-resistant clones were 
ulumately created by virtue of the neomycin-resistance gene cassette present in the pLNCX2 
vector, thus indicating the successful integration of retrovirus into the Tu6 genome. The 

expression of RUP3 in the Tu6/RTTP1 dAi e * * i • 

G418-resistant colomes was confirmed by Northern 

blot. 



Example 9 

Insulin secretion, Tu6 Stables 

To measure insulin secretion from rodent insulin-producing cell lines, cells were first 
cultured overnight in serum-free, glucose-deficient media. The following morning, the cells 
were then placed in the same media supplemented with either 1 mMor 16mM glucose After 
an mcubation of 4 hours, the media was collected and analyzed for insulin content using a Rat 
InsulmEnzyme-ImmunoassayCEIA) System (Amersham Pharmacia Biotech Cat #RPN 
2567). Typically, the assay was performed using multiple dilutions of sample media in order 
o ensure that the sample measurements fell within the boundaries of the standard curve 
(generated using known amounts of insulin), as recommended by the manufacturer. 

Example 10 
RUP3 RNA Blot 

To determine the expression of RUP3 in insulin-producing 



following cell lines were obtained and cultured 
Type Culture Collection or the indicated provider. 



or non islet cells, the 
according to guidelines provided by American 



Cell Line 



HIT-T15 



NTT-1 



RIN-5F 



Tu-6 



ccTC-9 



RTN-14B 



ARIP 



AR42J 



Panc-1 



BxPc-3 



Provider 



American Type Culture Collection 



American Type Culture Collection 



American Type Culture Collection 



Ole Madsen, Hagedorn Res. Lab. 



American Type Culture Collection 



American Type Culture Collection 



American Type Culture Collection 



American Type Culture Collection 



American Type Culture Collection 



American Type Culture Collection 



Cat. # 



CRL-1777 



CRL-2055 



CRL-2058 



N/A 



CRL-2350 



CRL-2059 



CRL-1674 



CRL-1492 



CRL-1469 



CRL-1687 
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293 



NM-3T3 



Q-Biogene 



American Type Culture Collection 



AES0503 



CRL-1658 



S^o-Ole), subbed re electrophoresis ^ m agWforaaI md 
pn.be, conceding to to ^..^ ^ of 

hybridT^ utK> n (Clontech, Cat # 8015-2) and the RNA blot were incubated in a 

Example 11 

Receptor Binding Assay 

b addition to the methods described herein, another means for evaluahng a tes, 
compound ,s b y determining bhiding affinities to fce RW3 receptor. This type ^ 

-prerandmdio Ia be,s hereof, compowids of Formma (.a) eanl 
labelled with a radioisotope and used in an aasay for evaluating the affinity of a test 
compound to the RUP3 receptor. 

assavt^r^^ 00 ^™^^^^-^^--^^ 
assay re idenhty/evahiate compounds. fc ^ . ^ 

o^d tes, compound) can be eva,uated for its abflny to reduce binding o^ 
Vadioinbelled compound of Formula ^ to „. Rup3 8 J ^ 

«*» «* the ,adio-,abe„ed compound of Formula (,»)" or Rad.o.abe,,™ ^ 
test compound to the RUP3 receptor. "miry 01 the 

ASS A V PROTOCOL FOR DETERMINING RECEPTOR BINDING FOR R UP3 . 
RUP3 RECEPTOR PREPARATION 

293 cells (human kidney, ATCC), transiently Wected with 10 ug human ROT3 
receptor and 60 ul Lipofectamine (per 15-cm dish), were grown in the dish LZoZL 

" mediad '~ — with lOml/dishofHepes-EDTAbufT 
Coulter centrifuge for 20 minutes, 17,000 mm f JA -25 Sn ™* ^ o t. 

resusnendedir,™ **** ^ Subse q ue °% the pellet was 

resuspended m 20 mM Hepes + 1 mM EDTA tXUa^au 

~ it . v ^niv 1 nij 1 A,pH7.4 and homogenized with a 50- ml 

Douncehomogemzer and again centrifuged After remm™ a 

iniugea. Alter removmg the supernatant, the pellets were 
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stored at -80°C, until used in binding assay. When used in the assay, membranes were thawed 
on 1C e for 20 minutes and then 10 mL of ineubation buffer (20 mM Hepes, 1 rnM MgCl 2 100 
mM NaCl, P H 7.4) added. The membranes were then vortexed to resuspend the erude ' 
membrane pellet and homogenized with a Brinlonann PT-3 100 Polytron homogenizer for 15 
seconds at setting 6. The concentration of membrane protein was determined using the BRL 
Bradford protein assay. 



B. BINDING ASSAY 

For total binding, a total volume of 50ul of appropriately diluted membranes (diluted 
in assay buffer containing 50mM Tris HC1 (pH 7.4), lOmM MgCl 2j and ImM EDTA- 5-50ug 
protein) is added to 96-well polyproylene microtiter plates followed by addition of lOOul of 
assay buffer and 50ul of Radiolabeled RUP3 Ligand. For nonspecific binding, 50 ul of 
assay buffer is added instead of lOOul and an additional 50ul of lOuM cold RUP3 is added 
before 50ul of Radiolabeled RUP3 Ligand is added. Plates are then incubated at room 
temperature for 60-120 minutes. The binding reaction is terminated by filtering assay plates 
through a Microplate Devices GF/C Unifilter filtration plate with a Brandell 96-well plate 
harvester followed by washing with cold 50 mM Tris HC1, pH 7.4 containing 0.9% NaCl. 
Then, the bottom of the filtration plate are sealed, 50ul of Optiphase Supermix is added to 
each well, the top of the plates are sealed, and plates are counted in a Trilux MicroBeta 
scintillation counter. For compound competition studies, instead of adding lOOul of assay 
buffer, lOOul of appropriately diluted test compound is added to appropriate wells followed 
by addition of 50ul of RadiolabeUed RUP3 Ligand. 

C CALCULATIONS 

The test compounds are initially assayed at 1 and 0.1 uM and then at a range of 
concentrations chosen such that the middle dose would cause about 50% inhibition of a 
Radio-RUP3 Ligand binding (i.e., IC 50 ). Specific binding in the absence of test compound 
(Bo) is the difference of total binding (B T ) minus non-specific binding (NSB) and similarly 
specific binding (in the presence of test compound) (B) is the difference of displacement 
binding (B D ) minus non-specific binding (NSB). IC 50 is determined from an inhibition 
response curve, logit-Iog plot of % B/B G vs concentration of test compound. 
Ki is calculated by the Cheng and Prustoff transformation: 

Ki = IC 5 o/(l + [L]/K D ) 
where [L] is the concentration of a Radio-RUP3 Ligand used in the assay and K D is 
the dissociation constant of a Radio-RUP3 Ligand determined independently under the same 
binding conditions. 
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CHEMISTRY 

SYNTHESES OF COMPOUNDS OF THE PRESENT INVENTION 
EXAMPLE 12 

Illustrated syntheses for compounds of Formula (la) are shown in Figure 6 where the 
symbols have the same definitions as used throughout this disclosure. The preparation of N- 
oxides is well know in the art, which include, but not limited to pyridines, pyrimidines and the 
like. For example, N-oxides can be prepared at normal or elevated pressure, in the presence 
of an oxidizing agent, such as, hydrogen peroxide, peracetic acid, perbenzoic, m- 
chloroperbenzoic acid (mCPBA), ozone, oxygen and the like, in the presence or absence of 
solvent, such as chloroform, dichlormethane, acetic acid, trifluoroacetic acid, and the like or 
mixtures thereof. 



Chemistry: Proton nuclear magnetic resonance (*H NMR) spectra were recorded on 
a Varian Mercury Vx-400 equipped with a 4 nucleus auto switchable probe and z-gradient or 
a Bruker Avance-400 equipped with a QNP (Quad Nucleus Probe) or a BBI (Broad Band 
Inverse) and z-gradient. Chemical shifts are given in parts per million (ppm) with the residual 
solvent signal used as reference. NMR abbreviations are used as follows: s = singlet, d = 
doublet, t = triplet, q = quartet, m = multiplet, br = broad. Microwave irradiations were 
carried out using the Smith Synthesizer (Personal Chemistry). Thin-layer chromatography 
(TLC) was performed on silica gel 60 F 2S4 (Merck), preparatory thin-layer chromatography 
(prep TLC) was preformed on PK6F silica gel 60 A 1 mm plates (Whatman), and column 
chromatography was carried out on a silica gel column using Kieselgel 60, 0.063-0.200 mm 
(Merck). Evaporation was done in vacuo on a Buchi rotary evaporator. Celite 545 ® was 
used during palladium filtrations. ' 
LCMS specs: 1) PC: HPLC-pumps: LC-10AD VP, Shimadzu Lie; HPLC system controller: 
SCL-10A VP, Shimadzu Inc; UV-Detector: SPD-10A VP, Shimadzu Inc; Autosampler: CTC 
HTS, PAL, Leap Scientific; Mass spectrometer: API 1 50EX with Turbo Ion Spray source, 
AB/MDS Sciex; Software: Analyst 1.2. 2) Mac: HPLC-pumps: LC-8A VP, Shimadzu Inc; 
HPLC system controller: SCL-10A VP, Shimadzu Inc. 

UV-Detector: SPD-10A VP, Shimadzu Inc; Autosampler: 215 Liquid Handler, Gilson Inc; 
Mass,spectrometer: API 150EX with Turbo Ion Spray source, AB/MDS Sciex 
Software: Masschrom 1.5.2. 



Compound Al 
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l-[6-(4-Imidazol-^^^ 
ethyl ester: General Method 1. 

A mixture of H6-chloro-5-nitro-pyri^^ add ^ ^ ^ 

mg, 0.2 mmol), 4-imidazoI-l-yl-phenol (42 mg, 0.26 xnmol) and potassium carbonate (36 mg 
0.26 mmol, 1 equivalent) in anhydrous DMF (1 ml) was heated to 90 °C overnight The 

resulting residue was purified by Flash Chromatography (hexanes:ethyl acetate = 1-1) to give 
H6«4-]iirid«ri-l^ ^ ^ 

ester [Al] as a yellow solid (80 mg, 92%). 'H NMR (CDC1 3 , 400 MHz) 5 1.28 (t 3H) 1 80- 
1.96 (m, 2H), 2.00-2.08 (m, 2H), 2.65-2.75 (m, 1H), 3.22 (t, 2H), 3.96-4.03 (m, 2H) 4 is (q 
2H), 7.38-7.42 (m, 2H), 7.46 (t, 1H), 7.55-7.59 (m, 3H), 8.17 (s, 1H), 8.90-8.92 (m, 1H). 
Exact mass calculated for C^NsOs 438.17, found 439.2 (MH 4 ). 

The intermediate l-(6«hloro-5-nitro-py™^ acid e thyl ester 

was prepared by following general method 2. 

General Method 2: Addition of Substituted piperidines to dichloro-5-nitropyrimidine 
Compound 2,6-dichloro-5-nitropyri m idme (500 mg, 2.57 mmol) was dissolved in 
dichloromelhane (40 ml) and cooled to 0 °C. To this was added diisopropylethyl amine (0.54 
ml, 3.08 mmol) followed by a solution of piperidine-4-ethyl-ester (3.69 mmol) in 
dichloromelhane (5 ml) dropwise. The mixture was stirred at 0 °C for 1 hour and then 
concentrated in vacuo. Flash chromatography (hexanesrethyl acetate = 1:1) provided 
Compound Ala, l-(6-cMoro-5-nitro-pyn™^ acid ^ ^ 

as a yellow solid (466 mg, 60%). 'HNMR (DMSO, 400 MHz) 8 1.57-1.63 (m, 2H) 191 
1.95 (m, 2H), 2.72-2.74 (m, 1H), 3.17<t. 2H), 3.60 (s, 3H), 3.84-3.89 (m, 2H), 8.46 (I, lH ). 
Exact mass calculated for C„H I3 C1N40 4 300.06, found 301.2 (MH 1 ). 

Compounds A2-A155 were prepared in an analogous manner as described for Compound Al, 
supra. 

Compound A2 
l-[6-(2-Methyl-5-t^^ 

piperidine-4-carboxylic acid ethyl ester. General Method 3: 

4,6-dichloro-5-nitro pyrimidine (5.00 g, 25.7 mmol) and diisopropylemylamine (7.66 ml, 43 9 
mmol) were dissolved in dichloromethane (17.0 ml). The mixture was stirred in an ice bath 
and 4-ethyl ester piperidine (3.33 ml, 43.9 mmol) dissolved in dichloromethane (17.0 ml) was 
added dropwise. The mixture was wanned to room temperature and after 30 min. the desired 
product was observed by LCMS m/z 3 1 5 (M + lT> The solvent was removed under reduced 
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pressure, the crude dissolved in dioxane (20 ml), sequentially, diisopropylethylamine (6.31 
ml, 36.22 mmol) and 2-Methyl-5-trifluoromethyl-2H-3-hydroxypyrazole(3.60 g, 21.73 mmol) 
were added and the mixture was heated at 90 °C for 18 h. Work up yielded a crude red oil. 
Purification by Flash Chromatography (0-35% diethyl ether/ hexane). Yield 58.47 % yellow 
solid. 'HNMR 400MHz DMSO 8 fopm): 8.34 (s, 1H); 6.71 (s, 1H); 4.07 (m, 2H); 3.88 (d, 
2H); 3.70 (s, 3H); 3.27 (m, 2H); 2.72 (m, 1H); 1.94 (m, 2H); 1.62 (m, 2H); 1.18 (t, 3H). 
LCMS (ESI) m/z 444.3 (M+Ef, 100%) 

Compound A3 

l-[6.(4-Methanesulfonyl-phenoxy)-5-mtro-pvrimidin-4-yl]-piperi^ acid 
ethyl ester 

Following the general procedure [method 1] compound A3 was obtained as a yellow solid 
(52%). 1 HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 
2.65-2.75 (m, 1H), 3.35-4.05 (m, 16H), 4.15 (q, 2H), 7.55-7.58 (m, 2H), 7.62-7.66 (m, 1H), 
7.88-7.92 (m, 2H), 7.95 (s, 1H ). Exact mass calculated for C 24 H 3 2N 6 0 6 S 532.21, found 533.3 
(MKT). 

Compound A4 

H6-(Beiizo[l,2,5]oxadiazol-5-yloxy)-5-n^^ 
acid ethyl ester 

Following the general procedure, [method 1] compound A4 was obtained as a brown solid 
(65 %). J HNMR (CDCI3, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 
2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 7.22 (d, 1H), 7.60 (s, 1H), 7.82 (d, 1H), 
8.16 (s, 1H). Exact mass calculated for C 18 H 18 N 6 0 6 414.13, found 415.3 (MH 4 ). 

Compound A5 

l-{6-[4-(2-Methoxycarbonyl-acetyl)-phenoxy]-5-iutro-pyrimidin-4-yl}^ 
carboxylic acid ethyl ester: [method 1] 

Flash chromatography (hexanes:ethyl acetate = 2: 1) provided compound A5 as a yellow solid 
(250 mg, 65 %). 'HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.78-1.88 (m, 2H), 1.95-2.05 
(m, 2H), 2.62-2.70 (m, 1H), 3.22 (t, 2H), 3.76 (s, 2H), 4.00 (s, 3H), 4.02-4.08 (m, 2H), 4.18 
(q, 2H), 7.25 (d, 2H), 8.00 (d, 2H), 8.22 (s, 1H). Exact mass calculated for C^H^Os 
472.16, found 473.4 (MH 4 ). 



Compound A6 
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l-[5-Ammo-6<2-methyI-5-t^^ 

piperidine-4-carboxyIic acid ethyl ester: General Method 4: 

A2 (100 mg, 0.225 mmol) was dissolved in ethanol (8.0 ml), 5% Pd/C (0.1 mmol) was added 
to the reaction vessel with stirring. The mixture was purged with hydrogen and after 15 min 
the desired product A6 was observed by LCMS. Filtration followed by solvent removal under 
reduced pressure yielded a solid that was purified by filtration through a silica plug using 50% 
ethyl acetate/hexane as solvent. Yield 32.13%. J H NMR 400 MHz DMSO 8 (ppm): 8.34 (s, 
1H); 6.71 (s, 1H); 4.07 (m, 2H); 3.88 (d, 2H); 3.70 (s, 2H); 3.30 (s, 3H); 3.23 (m, 2H); 2.72 
(m, 1H); 1.95 (m, 2H); 1.62 (m, 2H); 1.17 (t, 3H). LCMS (ESI) m/z 415.3 (M 4 !^, 100%) 

• Compound A7 

l-[6K2-Methyl-5-trffluorome^^ 

pyrimidin-4-yl]-piperidine-4-carboxyUc acid ethyl ester; 
General Method 5: 

A6 (50 mg, 0.12 mmol) and diisopropylamine (0.83 ml, 0.476 mmol) were dissolved in 
anhydrous dichloromethane (2.0 ml), and excess (CF 3 CO) 2 0 was added dropwise at 0 °C: 
Stirring at room temp, was maintained for 12 hours. Purification by RP-HPLC. Yield 46 % 
white solid. NMR 400MHz DMSO 8 (ppm): 8.36 (s, 1H); 6.73 (s, 1H); 4.06 (m, 2H); 3.89 
(d, 2H); 3.72 (s, 3H); 3.23 (m, 2H); 2.73 (m, 1H); 1.97 (m, 2H); 1.62 (m, 2H); 1.17 (t, 
3H).LCMS (ESI) m/z 51 1.3 100%) 

Compound A8 

Propionic acid H2-amtao-5-fo ray M-(2-methy^ 
pyrinudin-4-yl]-piperidin-4-yl ester; 
General Method 6: 

4,6-dicWoro-2-ammo-5-formylpyrimidine (1.90 g, 9.89 mmol) and diisopropylemylamine 
(3.30 ml, 18.95 mmol) were dissolved in anhydrous 1,4-dioxane (25.0 ml). The mixture was 
stirred on an ice bath and 4-ethyl ester piperidine (1 .46 ml, 9.47 mmol) dissolved in dioxane 
(25.0 ml) was added dropwise. The mixture attained room temperature and after 30 min. the 
desired product was observed by LCMS m/z 3 13 (M+H+). The solvent was removed under 
reduced pressure, and the crude residue dissolved in dioxane (20 ml), to it were added 
diisopropylemylamine (6,31 ml, 36.22 mmol) and 2-Methyl-5-trifluoromethyl-2H-pyrazol-3- 
ol (3.95 g, 23.77 mmol). The mixture heated at 90 °C for 18 h. Aqueous work up yielded a 
pale orange solid. Recrystalization from ether and hexanes, followed by filtration of the solid 
yielded white crystals. Yield 50.28%, »H NMR400MHz DMSO 8 (ppm): 9.90 (s, 1H); 7.42 
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(d. 2H); 6.76 (s, 1H); 4.09 (m, 2H); 3.95 ft 2H ); 3.76 (s, 3H); 3.09 (m, 2H); 2.63 (m, 1HV 
1-90 (m, 2H); 1;66 (m, 2H); 1.19 (t, 3H). LCMS (ESI) m/z 443 (W, 100 %) 

Compound A9 

piperazine-l-carboxylic acid ethyl ester; 

[method 3]. Purification by Plash Chroma.og.aphy (5-30% ethyl acetate / hexane). Yield 33 
* yellow oil. -H NMR 400MH, DMSO 8 (ppm): 8.38 (s, 1H) ; 6.71 (s> ,H); 4.04 ( m , 2H)- 
X88 (d, 2H); 3.70 fe 3H) ; 3.54 ( m , 2H); 3.42 (m> 2H); 3.29 (m> 2H) ,.18 ft 3H). LCMS 
(ESI) m/z 446,2 (M^H*, 100%) 

Compound A10 

piperidine-4-carboxylic acid methyl ester; 

[method 3]. Flash chroxnatography (hexanes.ethyl acetate = 2:1) provided compound A10 as 

a yellow solid (173 mg, 30 %). » H NMR (CDC1 3 , 400 MHz) 5 1 .80-1.88 (m, 2H), 2 02-2 12- 
(m, 2H), 2 . 72 . 2 . 74 (m? m)j 3 72 (Sj 3H)> 3 7g fe ^ 3 ^ ^ ^ ^ ^ ^ ^ ^ 

(s, 1H). Exactma S scalculatedforC 16 H 17F3 N 6 O 5 430.12,found431.4(MH^. 

Compound All 

ylj-morpholine; 

[method 3]. Purification by Flash Chromatography (0-30% ethyl acetate / hexane) 

Yaeld 57 % yellow oil. ' H NMR 400MHz DMSO 8 (ppm): 8.37 (s, 1H); 6.71 (s, 1H)- 3 83 (m 

2H); 3.72 (s, 3H); 3.62 (m, 2H); 2.81 (m, 2H); 1.12 ft 6H). LCMS (EST) m/z 403 (MlT ' 



Compound A12 
H^-Methy^^ 
pipendme-3-carboxyIic acid ethyl ester; 

[method 3]. Purification by Flash Chromatography (0-50% ethyl acetate / hexane) 
Yl eld 50% yellow oil. J H NMR 400 MHz DMSO 8 (ppm): 8.36(s, 1H); 6.72 fc lH)- 4 08 
(m 2H); 3.98 (m, 2H); 3.72 (s, 3H); 3.58 (m, 1H); 3.45 ( m , 1H); 2.69 (m, 1H); 1.99 
1.76(m,2H); 1.57 (m, 1H); 1.17 (t, 3H). LCMS (ESI) m/z 445 (M^, 100%) " ' 



Compound A13 
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l-[6-(2-Methyl-5-trffluoromethyW^^ 
piperidine-4-carboxyIic acid ethylamide; 

[method 1] . Purification by HPLC. Yield 16 %. ] H NMR 400 MHz CDC1 3 5 (ppm): 8.17 (s, 
IB); 6.43 (s, 1H); 4.06 (m, 2H); 3.72 (s, 3H); 3.12 (m, 2H); 2.58 (m, 3H); 1.88 (m, 4H). 
LCMS (ESI) m/z 416.1 (M+H+, 100 %) 

Compound A14 

l-[6-(2-Methyl-5-phenyl-2H-pyrazol-3-yloxy)-5-nitro-pyrimidin^^ 
carboxylic acid ethyl ester; 

[method 1J. The product was purified by column chromatography on silica (Biotage) using 
hexane/ ethyl acetate (7:3). J H NMR 400MHz CDC1 3 5 (ppm): 8.23 (s, 1H, pyrimidine); 7.78 
(d, 2H), 7.40-7.35 (dd, 2H), 6.50 (s, 1H), 4.20 (q, 2H), 4.10-4.00 (m, 2H), 3.78 (s, 3H), 3.30- 
3.20 (m, 2H), 2.70-2.60 (m, 1H), 2.10-2.00 (m, 2H), 2.95-2.80 (m, 2H), 1.30 (t, 3H). LCMS 
(EST) for Czz^NeOs: m/z 453.2 (M + H*, 100 %) 

Compound A15 

4-(2-Methyl-5-trffluoromethyl^ 

[method 3]. The product was purified by Preparatory TLC using hexane/ ethyl acetate (7:3). 
! H NMR 400MHz CDC1 3 6 (ppm): 8.20 (s,lH, pyrimidine); 6.45 (s, 1H); 3.80 (s, 3H, CH 3 ), 
3.60-3.50 (m, 4H); 1.75-1.60 (m, 5H). LCMS (ESI) for C 14 H 1S F 3 N 6 0 3 : m/z 373 (M + 100 
%) 



Compound A16 

l-[5-Nitro-6-(2-trmuoromethyl-beiizyloxy>pyrimidm-4-yl]-piperidm^ 
ethyl ester; General Method 7: 

l-(6-crJoro-5-mtropyrimidine-4-yl)-piperidine-4-carboxylic acid ethyl ester 1 (0.22 g, 0.63 
mmol) and 2-(trifluoromethanol) benzyl alcohol (0.1 1 g, 1.26 mmol) were dissolved in DMF 
at room temperature. Sodium hydride (30 mg, 1 .26 mmol) was added and the mixture was 
stirred at 40 °C for 30 minutes. Diluted the mixture with 10 % aq. HC1, and extracted twice 
with EtOAc. The combined organic extracts were washed with water and brine, dried over 
anhydrous Na 2 S0 4 , and concentrated in vacuo. The residue was purified by preparatory 
LCMS. »H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.20 (s, 1H); 7.63 (t, 2H); 7.55 (t, 1H); 7.39 (t, 
1H); 5.63 (s, 2H); 4.13 (q, 2H); 3.95 (d, 2H); 3.14 (t, 2H); 2.54 (m, 1H); 1.98 (m, 2H); 1.79 
(m, 2H); 1.24 (t, 3H). LCMS (ESI) for Q.^F^Os: m/z 454 (M+H+, 100 %) 



Compound A17 
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ethyl ester; 

[method 71. The residue was purified by preparatory TLC usiug hexane/ethyl aeetate (3/1 
v/v). H NMR, 400MHz, CDC1„ » (pp^ 8 . 22 fe IH) . 7 . 66 fc 7Jg ' 
1H);^52 (s, 2H) ; 4.15 (,, 2H) ; 3.62 (m, 2H); 3.15 ft 2H); 2.60 (m, ,H>; 2.00 (m, 2H) ; ,'.80 
(m, 2H); 1.27 (t, 3H). LCMS (ESI) for Q.Hrf.N^: mfc 469 (M + H*, 100 %) 

Compound A18 
H5-Nitro-6 K 4^ 
ethyl ester; 

[method 7.J. The residue was purified hy preparatory TLC using hexane/ethyl aeetate(3/l 
v/v. ^H N M R ,400MH 2 ,CDCl3,o( E pm): 8 .20(s, 1H); 7.62(d, 2H>; 7.52(d, 2H); 5.52(s, 2H)- 
4.11( q ,2H) ; 3.96(m,2H); 3.15ft 2H); 2.58(m, 1H); 2.01(m, 2H>; l. 8 , (m , 2H); 125(, 3H) 
LCMS (ESI) for C 2 oH 21 F 3 N40 5 : m/z 454 (M+H 4- , 1 00 %) 

Compound A19 

l-[5-Bromo-^2-methyl- 5 -t^^^ 

piperidine-4-carboxyIic acid ethyl ester; General Method 8. 

A mixture of H6-(2-methyl-5-trifl™^^^ 

mpendane^arboxylic acid ethyl ester (150 mg, 0.37 mmol) and NBS (65 mg, 0.37 mmol) in 
DMF (3 ml) was stirred at 60 °C for 2 days. The mixture was quenched with sodium ' 
thxosulfate, and extracted with ethyl acetate. The combined organic layer was dried with 
anhydrous sodium sulfate and concentrated in vacuo. Flash chromatography (hexanes:ethyl 
acetate - 3:1) provided compound A19 as a white solid (100 mg, 57 %). 'HNMR (CDC1 3 
400 MHz) d 1.28 (t, 3H), 1.78-1.88 (m, 2H), 1.95-2.05 (m, 2H), 2.57-2.62 (m, 1H), 3.17 i 
2H) 3 3.81 (s, 3H), 4,8 (q , 2H), 4.22-4.33 (m, 2H), 6.41 ( s , 1H ), 8.22 (s, 1H). Exact mass 
calculated for C 17 H 19 BrF 3 N 5 0 3 477.06, found 478.0 (Mit). 

Compound A20 

1-^Acetylannno^^^ 

piperidine-4-carboxyIic acid ethyl ester 
and 

Compound A21 H^iacetylan^ 

pyrimidin^ylj-piperidine-^carboxylic acid ethyl ester 
General Method 9: 

Arn«ture„fcr,mpour 1 dA.(100m & 024rr m ol)andacefioar Jl ydride(0.1 ml, 1 mmol) in 
pyndme (5 ml) Was heated to 60 »C for mree days. The mixture was oonoentrated in vacua. 
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Flash chromatography (hexanes:ethyl acetate =1:1) provided compound A20a (7 mg, 7 %) 
and A20b (40 mg, 34%) both as a yellow oil. Compound A20a 'HNMR (CDC1 3 , 400 MHz) 
8 1.33 (t, 3H), 1.77-1.85 (m, 2H), 1.95-2.05 ( m , 2H), 2.22 (s, 3H), 2.55-2.62 (m, 1H), 3.16 (t, 
2H), 3.76 (s, 3H), 4.06^.22 (m, 4H), 6.24 (s, 1H), 6.50 (s, 1H), 8.22 (s, 1H). Exact mass 
calculated for C 19 H 24 F 3 N 6 0 4 456:17, found 457.2 (MET). Compound A20b 'HNMR. 
(CDC1 3> 400 MHz) 8 1.25 (t, 3H), 1.77-1.85 (m, 2H), 1.95-2.05 (m, 2H), 2.37 (s, 6H), 2.55- 

2.62 (m, 1H), 3.18 (t, 2H), 3.66 (s, 3H), 4.06-4.22 (m, 4H), 6.24 (s, 1H), 6.31 (s, 1H), 8.25 (s, 
1H). Exact mass calculated for QjHzsFaNsOs 498.18, found 499.4 (M+H 4 ). 

Compound A22 

l-[6-(2-Methyl-5-trffluoromethy«^^ 
piperidine-4-carboxylic acid; 

[method 3]. Purification of part of the crude by HPLC. Yield 8.58 % yellow solid. ! H NMR 
400MHz DMSO 8 (ppm): 8.33 (s/lH); 6.71 (s, 1H); 3.88 (m, 2H); 3.70 (s, 3H); 3.22 (m, 2H); 

2.63 (m, 1H); 1.93 (m, 2H); 1.59 (m, 2H). LCMS (ESI) m/z 417 (M+H*, 100 %) 

Compound A23 

l-{5-Nitro-6-[2-(2-trifluoromethyl^ 
carboxylic acid ethyl ester; 

[method 7]. The residue was purified by preparatory TLC using hexane/ethyl acetate 
(9/l,v/v). 'HNMR, 400MHz, CDC1 3 , 5 (ppm): 8.63 (s,lH); 7.45 (m, 4H); 4.16 (q,2H); 4.03 
(m, 2H); 3.89 ( t, 2H); 3.08 (t, 2H); 3.20 (t, 2H); 2.55 (m, 1H); 2.03 (m, 2H); 1 .80 (m, 2H); 
1.28 (t, 3H). LCMS (ESI) for QjH^F^Os: m/z 468 (M+H+, 100 %) 

Compound A24 

l-{5-Nitro-6-[2-(3-trffluorome^ 
carboxylic acid ethyl ester; 

[method 7]. The residue was purified by preparatory TLC using hexane/ethyl acetate (9/1, 
v/v). >H NMR, 400MHz, CDC1 3 , 8 (ppm): 8.63 (s,lH); 7.45 (m, 4H); 4.16 (q,2H); 4.03 (n^ 
2H); 3.89 ( t, 2H); 3.08 (t, 2H); 3.20 (t, 2H); 2.55 (m, 1H); 2.03 (m, 2H); 1.80 (m, 2H); 1.28 
(t, 3H). LCMS (ESI) for C^F^A: m/z 468 (M+H+, 100 %) 

Compound A25 

l-[5-Di-(methanesiilfonyl) a mino-6^(2-methyl-5-trffluoromethyI-2H-pyrazoI-3-y^ 
pvriimdin-4-yl]-pi P eridine-4-carboxylic acid ethyl ester; General Method 10: 



WO 2004/065380 



135 



PCT/US2004/001267 



Compound A6 (150 mg, 0.36 mmol) was dissolved in dichloromethane (5 ml). To this was 
added DBEA (0. 125 ml) and methane sulfonic anhydride (94 mg, 0.54 mmol). The mixture 
was stirred at room temperature for 24 hours, quenched with water and extracted with 
dichloromethane. The combined organic layer was dried in vacuo and purified by HPLC to 
give compound A25 as a yellow solid (24 mg, 12 %). 'HNMR (CDC1 3 , 400 MHz) 5 1 .28 (t, 
3H), 1.80-1.95 (m, 2H), 2.05-2.15 (m, 2H), 2.60-2.68 (m, 1H), 3.38 (t, 2H), 3.50 (s, 6H), 3.79 
(s, 3H), 4.17(q, 2H), 4.44-4.55 (m, 2H), 6.24 (s, 1H), 8.22 (s, 1H). Exact mass calculated for 
CsHzsFaNeOsSz 570.12, found 571.3 (MH 4 ). 

Compound A26 

l-[5-Nitro-6^(3-trmuoromethyl-phenoxy)-pyrimidm-4-yl]-piperidme^-ca 
ethyl ester; 

[method 1J. The residue was purified by column chromatography (Biotage) using 10 % 
hexane/ethyl acetate. J H NMR, 400MHz, CDC1 3 , 6 (ppm): 8.16 (s, 1H); 7.53 (m, 2H); 7.41 (s, 
1H); 7.02 (d, 1H); 4.16 (q, 2H); 4.01 (m, 1H); 3.21 (t, 2H); 2.97 (s, 9H); 2.90 (s, 9H); 2.63 
(m, 1H); 2.02 (m, 2H); 1.85 (m, 4H); 1.27 (t, 3H). LCMS (EST) for C 19 Hi 9 F3N 4 Os: m/z 440 
(M+H+, 100 %) 

Compound A27 

l-[5-Methyl-6^(2-methyl-5-trffluorom 
piperidine-4-carboxyIic acid ethyl ester; General Method 11. 

A mixture of A19 (100 mg, 0.21mmol), methyl boronic acid (25 mg, 0.42 mmol), 
(iicWorobis(triphenylphosphine)palladium (IT) (15 mg, 0.021 mmol) and potassium carbonate 
(87 mg, 0.62 mmol) in dry DMF (5 ml) was heated to 100 °C under nitrogen overnight. The 
mixture was cooled to room temperature, quenched with water and extracted with ethyl 
acetate. The combined organic layer was dried with anhydrous sodium sulfate and 
concentrated in vacuo. Flash chromatography (hexanes:ethyl acetate = 3:1) provided 
compound A27 as an oil (20 mg, 23 %). 1 HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.82-1.94 
(m, 2H), 1.97-2.05 (m, 2H), 2.23 (s, 3H), 2.57-2.62 (m, 1H), 3.02 (t, 2H), 3.77 (s, 3H), 3.82- 
3.88 (m, 2H), 4. 18 (q, 2H), 6.34 (s, 1H), 8.22 (s, 1H). Exact mass calculated for 
C,8H22F3N 5 0 3 413.17, found 414.4 (MH*). 

Compound A28i 

l-[5-Nitro-6-(2-trmuoromethyl-phenoxy>-pyrimidm-4-yl]-piperidine-4-carboxylic acid 
ethyl ester; 
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[method 1]. The residue was purified by column chromatography (Biotage) using 10 % 
hexane/ethyl acetate. Yield 74 %. J H NMR, 400MHz, CDC1 3 , 6 (ppm): 8.14 (s, 1H); 7.70 (d, 
1H); 7.62 (t, 1H); 7.38 (t, 1H); 7.26 (d, 1H); 4.17 (q, 2H); 4.03 (m, 2H); 3.23 (t, 2H); 2.63 (m, 
1H); 2.04 (m, 2H); 1.85 (m,2H); 1.28 (t, 3H). LCMS (ESI) for C 19 H 19 F 3 N 4 05: m/z 440 
(M+H+, 100 %) 

Compound A29 

HH5-Nitro-6-(4-trffluoromethyl-phenoxy)-pyr^ 
ethyl ester 

[method 1]. The residue was purified by column chromatography (Biotage) using 10 % 
hexane/ethyl acetate. Yield 58 %. 'H NMR, 400 MHz, CDC1 3 , 5 (ppm): 8.01 (s, 1H); 7.47 (d, 
2H); 6.93 (d, 2H); 4.16 (q, 2H); 4.05 (m, 2H); 3.23 (t, 2H); 2.66 (m, 1H); 2.09 (m, 2H); 1.93 
(m ,2H); 1.28 (t, 3H). LCMS (ESI) for C 19 H 191 F 3 N 4 0 5 : m/z 440 (M+H 4 ", 100 %) 

Compound A30 

l-[6-(4-FIuoro-phenoxy)-5-nitro-pyriinidm^-yl]-piperidine-4-carboxylic acid ethyl 
ester; 

[method 1]. Yield 0.016 g, 16 %. Yellow solid. >H NMR 400MHz CDQ 3 5 (ppm): 8.17 (s, 
1H); 7.10 (m, 4H); 4.18 (q, 2H); 4.03 (m, 2H); 3.22 (m, 2H); 2.63 (m 1H); 2.03 (m, 2H); 1.84 
(m, 2H); 1.29 (m, 3H) . LCMS (ESI) m/z 391 (M+ir,100%) 

Compound A31 

l-[6-(2,5-Dimethyl-2H-pyrazol_3-ym 
acid ethyl ester; 

[method 3]. The product was purified by column chromatography on silica (Biotage) using 
hexane/ ethyl acetate (7:3). ! H NMR 400MHz CDC1 3 5 (ppm): 8.23 (s,lH, pyrimidine); 5.97 
(s, 1H), 4.20 (q, 2H), 4.10-4.00 (m,2H), 3.50 (s,3H), 3.30-3.20 (m, 2H), 2.70-2.60 (m, 1H), 
2.10 (s, 3H), 2.00 (m,2H) s 1.95-1.90 (m, 2H), 1.30 (t, 3H). LCMS (ESI) for C 17 H 22 N 6 0 3 : m/z 
391.3 (M + H*, 100%) 

Compound A32 

l-[6-(4-Bromo-phenoxy)-5-nitro-pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl 
ester; 

[method 1]. The solvent was removed in vacuo and the residue purified by preparatory thin 
layer chromatography [SiQ 2 ; EtOAc/hexane; 50:50]. Yield 0.010 g, 9 %. Yellow solid/H 
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NMR 400MHz CDC1 3 5. (ppm): 8.17 (s, 1H); 7.52 (d, 2H); 7.03 (d, 2H); 4.17 (q, 2H); 4.02 
(m, 2H); 3.22 (m, 2H); 2.63 (m, 1H); 2.03 (m, 2H); 1 .84 (m, 2H); 1.29 (m, 3H) 
LCMS (ESI) m/z 452, 453 (M+lT,100%) 

Compound A33 

l-[6-(4-Chloro-phenoxy)-5-nitro-pyriniidm-4-yl]-piperidine-4-carboxylic acid ethyl 
ester; 

[method 1]. Yield 0.009g, 9%. Yellow solid. 1 HNMR400MHz CDC1 3 8. (ppm): 8.17 (s, 1H); 
7.37 (d, 2H); 7.08 (d, 2H); 4.17 (m, 2H); 4.03 (m, 2H); 3.22 (m, 2H); 2.64 (m, 1H); 2.03 (m, 
2H); 1.84 (m, 2H); 1.29 (m, 3H). LCMS (ESI) m/z 407 (M+H+,100%) 

Compound A34 

l-[6-(4-Carbamoyl-phenoxy)-S-nitro-pyrimidm^yl]-piperidine-4-carboxylic acid ethyl 
ester; 

General Method la: A mixture of compound 7 (63 mg, 0.2 mmol), 4-hydroxybenzene 
carboxamide (35 mg, 0.26 mmol) and potassium carbonate (36 mg, 0.26 mmol) in DMF (1 
ml) was heated in microwave for 2 minutes at 80 °C. Following the general procedure, 
compound A34 was obtained as a yellow solid (65 %). 1 HNMR (CDC1 3 , 400 MHz) 5 1.19 (t, 
3H), 1.70-1.80 (m, 2H), 1.98-2.03 (m, 2H), 2.65-2.80 (m, 1H), 3.22 (t, 2H), 3.82-3.96 (m, 
2H), 4.07 (q, 2H), 7.25 (d, 2H), 7.40 (s, 1H), 7.92 (d, 2H), 8.00 (s, 1H), 8.20 (s, 1H). Exact 
mass calculated for Ci 9 H 2 iNsOfi 415.15, found 416.2 (MH*). 

Compound A35 

l-{6-[4-(2-Methoxy-ethyl)-phenoxy]-5^ 
acid ethyl ester; 

[method la]. Following the general procedure, compound A35 was obtained as a yellow 
solid (71 %). 'HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.70-1.80 (m, 2H), 1.98-2.03 (m, 
2H), 2.65-2.75 (m, 1H), 2.94 (t, 2H), 3.22 (t, 2H), 3.37 (s, 3H), 3.62 (t, 2H), 3.96-4.03 (m, 
2H), 4.15 (q, 2H), 7.05 (d, 2H), 7-25 (d, 2H), 8.17 (s, 1H). Exact mass calculated for 
C21H26N4O6 430. 1 9, found 43 1 .4 (MH*). 

Compound A36 

l-[6-(4-Cyclopentyl-phenoxy)-5-nitro-pyrimidm-4-yl]-piperidine-4-carboxyUcac 
ester; 

[method la]. Following the general procedure, compound A36 was obtained as a yellow 
solid (58%). 'HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.58-1.92 (m, 8H), 1.98-2.15 (m, 
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4H), 2.65-2.75 (m, 1H), 3.00 (quintet, 1H ), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.04 
(d, 2H), 7.25 (d, 2H), 8.18 (s, 1H). Exact mass calculated for C^H^N^ 440.21 found 441 2 
(MET). 

Compound A37 

l-[5-Nttro-6K4-pyrroI-l-y^ add ^ 

ester; 

[method la]. Following the general procedure, compound A37 was obtained as a yellow 
solid (77 %). 'HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 6.36 (d, 2H), 7.04 (d, 
2H), 7.19 (d, 2H), 7.40 (d, 2H), 8.18 (s, 1H). Exact mass calculated for C 22 H 23 N 5 O s 437. 17^ 
found 438.2 (MH 4 ). 

Compound A38 

l-[6-(4-Benzoyl-phenoicy)-5-mtro-pyriimmn-4-yl]- P iperi6^e-4^ acid e thyl 

ester; 

[method la]. Following the general procedure, compound A38 was obtained as a yellow 
solid (70 %). >HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1 .80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.24-7.28 (m, 2H), 
7.46-7.51 (m, 2H), 7.58-7.62 (m, 1H), 7.78-7.82 (m, 2H), 7.87-7.90 (m, 2H), 8.21 ( s , 1H). 
Exact mass calculated for QsH^Oe 476. 1 7, found 477.2 (MH 4 ). 

Compound A39 

l-{6-[4<4-Hydro X y-benzene S ulfonyl)-phenoxy]-5-nitro-pyriimdm.4-yl}- P ip 
carboxylic acid ethyl ester; 

[method la]. Following the general procedure, compound A39 was obtained as a yellow 
solid (51 %). 'HMMR (CDCI3, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 6.82 (d, 2H), 7.25 (d, 
2H), 7.78 (d, 2H), 7.96 (d, 2H), 8.13 (s, 1H). Exact mass calculated for C^H^CS 528.13, 
found 529.2 (MH 4 ). 

Compound A40 
H6-(4»-Cyano-biphenyl^^ 
ethyl ester; 

[method la]. Following the general procedure, compound A40 was obtained as a yellow 
solid. 'HNMR (CDCI3, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 2.65- 
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2.75 (m, 1H), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.24-7.26 (m, 2H), 7.61-7.78 (m, 
6H), 8.19 (s, 1H). Exact mass calculated for C^NsOs 473.17, found 473.3 (MH*). 

Compound A41 

H6-(2-Ammo-4-ethanesulfonytpte^ 
carboxylic acid ethyl ester; 

[method la]. Following the general procedure, compound A41 was obtained as a yellow 
solid. 'HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H) 2 65- 
2.75 (m, 1H), 3.14 (q, 2H), 3.40 (t, 2H), 3.96-4.03 (m, 2H), 4.18 (q, 2H), 7.18 (d, 2H), 7.68 
(d, 1H), 7.72 (d, 1H), 8.06 (s, 1H), 10.35 (s, 2H). Exact mass calculated for C^N^S 
479.15, found 480.0 (MET). 

Compound A42 
l-{6-[4-(5-Hydroxy-py^^ 
carboxylic acid ethyl ester; 

[method la]. Following the general procedure, compound A42 was obtained as a yellow 
solid. 1 HNMR (CDCI3, 400 MHz) 8 1.28 ft 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H) 2 65- 
2.75 (m, 1H), 3.14 ( q , 2H), 3.40 (t, 2H), 3.96-4.03 (m, 2H), 4.18 (q, 2H), 7.36 (d, 2H), 8.20 (s 
1H), 8.38 (d, 2H), 8.77 (s, 2H). Exact mass calculated for C 22 H 22 N 6 0 6 466. 16, found 467 2 
(MH*). 

Compound A43 

l-[5-Nitro-6<4- S ulfo-phe™ ^ ^ ^ 

[method la]. Following the general procedure, compound A43 was obtained as a yellow 
solid. 'HNMR (CDCI3, 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H) 2 65- 
2.75 (m, 1H), 3.14 (q, 2H), 3.40 (t, 2H), 3.70-3.82 (m, 2H), 4.05 (q, 2H), 7.12 (d, 2H), 7.60 
(d, 2H), 8.20 (s, 1H). Exact mass calculated for C 18 H I9 N 4 O s SNa 474.08, found 475 (M+H^). 

Compound A44 

1- [5-Nitro-6-(4-[l,2 3 4]triazol-l-yl-phenoxy)-pyrimi^^ 
ethyl ester; 

[method la]. Following the general procedure, compound A44 was obtained as a yellow 
solid. 'H NMR (CDCI3, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H) 2 65- 

2- 75 (m, 1H), 3.22 ft 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.33 (d, 2H), 7.73 (d, 2H), 8.17 (s 
2H), 8.69 (s, 1H). Exact mass calculated for C 20 H 21 N 7 O 5 439.16, found 440.4 (Mtf). 
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Compound A45 

ethyl ester; J 
[method lal. Mowing the general procednre, compound A45 was obtained as a yellow 

2 T, ^ ^ ^ 8 128 ft 3H >' '■«»•* * Cm, 2H>, 2,5. 

2H),8.17(s,lH>. Exantma S scalculatedforC J JI I 3N ! O e 429.16,fonnd430.3(MH*). 

Compound A46 

H<H*(M-Dlo*o-M-dihydro-is.tadoI^^ 
piperldlne-4-carboxyIic acid ethyl ester; 

[method la,. Following the genera! procedure, compound a46 was obtained as a yellow 
*>ltU HNMR (CDC1 3 , 400 MOO . ..28 (,, 3H), ..80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 2,5- 

7 5 ™ ( " 2H) ' 3 2H> ' 3 9 " ° 3 ^ 415 fe ^ <* 2H), 

7.52-7,5 (m, 2H), 7.82 (dd, 2H), 7.04 (dd, 2H), 8.19 (s, 1H). Bsactmass oa.ou.ated for 
CzeHzaNsOv 5 1 7. 1 6, found 5 1 8.3 (MH 4 ). 

Compound A47 

^'-M^oay-bipheny,^^^^^ 

ethyl ester; J 
[method laj. Following the general procedure, compound A47 was obtained as a yellow 
sohU HNMRrCDC,,, 400^)6 ,28 ft 3H), ..80-..96 (m, 2H), 2,0-2.08 (m, 2H), 2,5- 

2H),7.17(d,2H),7.54(42H),7.60(d,2H),8..7(s, 1H). Exact mass ca.cu.are0 for 
C 2 5H 26 N 4 0 6 478.19, found 479.2 (MET). 

Compound A48 
MH^Dioxo^^^ 
carboxylic acid ethyl ester; 

[method lal. Following the general procedure, compound A48 was obtained as a yellow 

so hU H NMR (CDC,,, 400 MHz) 5 1.28 ft 3H), ,.80-1.9, (n, 2H), 2,0-2.08 (m, 2H), 2,5- 

™ TJ?\ 3 ~ ^ 2H> ' 3 ' 6 ° * ^ 3 - 9<M 03 ^ 2H) ' 415 <* 516 »0 (s, 

1H), 5.60 (s, 1H), 7.26 (d,2H), 7.43 (d,2H),8..6(s, 1H>. Exact mass calculated for 
CziH^NfiOy 470.15, found 471.1 (MH 4 ). 



Compound A49 
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4-(4,4-DMuoro-piperidm-l-yl)-^ 
nitro-pyrimidine; 

[method 2 followed by method 3]. Purification by HPLC yielded a yellow solid. 

Yield 54.71%. 1H NMR 400 MHz CDC1 3 8 (ppm): 8.29 (s, 1H); 6.52 (s, 1H); 3.80 (s, 3H); 

3.71 (m, 2H); 2.1 1 (m, 2H); 2.01 (m, 4H). LCMS (ESI) m/z 409.2 (M1H+, 100%) 

Compound A50 

l-{5-Nitro-6-[4-(4-oxo-cyclohexyl)-phenoxy]-pyrimidin-4-yl}-piperidine-4-carboxyKc 
acid ethyl ester; 

[method la]. Following the general procedure, compound A50 was obtained as a yellow 
solid (45 %). 'HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-2.05 (m, 6H), 2.21-2.24 (m, 
2H), 2.52-2.56 (m, 2H), 2.65-2.75 (m, 1H), 3.22 (t, 2H), 3.60 (s, 2H), 3.96-4.03 (m, 2H), 4.15 
(q, 2H), 7.10 (d, 2H), 7.26 (d, 2H), 8.17 (s, 1H). Exact mass calculated for C^H^HA; 
468.2, found 469.2 (MH 4 ). 

Compound A51 

l-{S-Nitro-6-[4-(3-oxo-butyl)-phenoxy]-pyrimidm-4-yl}-piperidine-4-carboxylicacid 
ethyl ester; 

[method la]. Following the general procedure, compound A51 was obtained as a yellow 
solid (61 %). 'HNMR (CDCh, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.16 (s, 3H), 2.65-2.75 (m, 1H), 2.72-2.78 (m, 2H), 2.82-2.90 (m, 2H), 3.22 (t, 2H), 3.60 
(s, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.02 (d, 2H), 7.22 (d, 2H), 8.17 (s, 1H). Exact mass 
calculated for C22H 26 N 4 0 6 442.19, found 443.0 (MKT). 

Compound A52 

l-[5-Nitro-6X4-propionyl-phenoxy)-pyrimimn-4-yl]-piperidme-4-carboxyUcacid 
ester; / 

[method la]. Following the general procedure, compound A52 was obtained as a yellow 
solid (70 %). 'HNMR (CDCI3, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.01 (q, 2H), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.21(d, 
2H), 8.02 (d, 2H), 8.17 (s, 2H). Exact mass calculated for QnHa^Os 428.17, found 429.3 
(MH*). 



Compound A53 

1^5-Nitro-6-(4-[l,2^]tMadiazol-4-yl-phenoxy)-pyriimdin-4-yl]^^ 
acid ethyl ester; 
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[method la]. Following the general procedure, compound A53 was obtained as a yellow 
solid (57 %). 1 HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.22 (t, 2H), 3.96-4.03 (m, 2H), 4.15 (q, 2H), 7.28 (d, 2H), 8.10 (d, 
2H), 8.19 (s, 1H), 8.64 (s, 1H). Exact mass calculated for QoHsoNfiOsS 456.12, found 457.2 
(Mtf). 

Compound A54 

l-{6-[4-(2-Hydroxy-ethyl)-phenoxy]-5-nitro-pyriinidm-4-yl}-piperidme-4-carboxylic 
acid ethyl ester; 

[method la]. Following the general procedure, compound A54 was obtained as a yellow 
solid. 'HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 2.65- 
2.75 (m, 1H), 2.88 (t, 2H), 3.05 (t, 0.5H), 3.22 (t, 2H), 3.87 (t, 2H), 3.96-4.03 (m, 2H), 4.15 
(q, 2H), 4.55 (t, 0.5H), 7.07(d, 2H), 7.22 (d, 2H), 8.15 (s, 1H). Exact mass calculated for 
C2oH24N 4 0 6 416.17, found 417.3 (MH*). 

Compound A55 

{4-[6-(4,4-Dmuoro-piperidin-l-y^-5-nitro-pyrimidinT4-yloxy]-phenyl}-phenyl- 
methanone; 

General Procedure 2 followed by method la. Flash column chromatography 
[Hexane:Ethyl Acetate=l : 1] provided the intermediate as a yellow oil (444 mg, 84 %). *H 
NMR 400MHz CDC1 3 8(ppm): 8.40(s, 1H); 3.70(sb, 4H); 2.1(t, 4H). Exact mass calculated 
for C9H 9 C1F 2 N 4 0 2 278.04, LCMS (ESI) m/z 279.30^+^, 100%). 
[method la]. HPLC provided compound AS5 as yellow solid (26 mg, 59 %). ! H NMR 
400MHz CDCU 5(ppm): 8.25(s,lH); 7.90(dd,2H);7.80(dd, 2H); 7.61(td, 1H); 7.50( td, 2H); 
7.26(d,2H); 3.75 (sb, 4H);2.15(qu,4H). Exact mass calculated for C^His F2N4O4 440.13, 
LCMS (ESI) m/z 441.3(M+H + , 100 %). 

Compound A56 

3-{4-[6-(4,4-Dmuoro-piperidin-l-yl>S-nitro-pyrimidin-4-yloxy]-phenyl}-3-oxo-propionic 
acid methyl ester; 

[method la]. HPLC provided compound AS6 as yellow solid (10 mg, 24 %). 
! H NMR 400MHz CDC1 3 5(ppm): 8.21(s,lH); 8.04(d,2H);7.24(d, 2H); 4.01(s, 2H); 3.75 (sb, 
4H);2.15(q,4H); 2.00(sb,3H). Exact mass calculated for QgH^N^e 436.12, LCMS (ESI) 
m/z 437.3 (M+H 4 ", 100 %). 



Compound A57 



WO 2004/065380 ^ PCT/US2004/001267 

2-[6-(4,4.Dmuoro-piperidin-l. y l)-5-„it r o.p yri ^^^ 
phenylamine; 

[method la].HPLC provided compound A57 as yellow oil (31 mg , 70 %). <HNMR400MHz 
CDC1 3 8 (ppm): 10.35 ( S) 1H); 8.18 ( S ,1H); 7.85 ( Sj lH); 7.63 (d, 1H); 7.19 ( d, 1H); 3.78 (s 

4H); 3.16 (q, 2H); 2.20 ( q ,4H); 1.21 (sb,3H). Exact xnass calculated for C 17 H I9 F 2 N 5 0 5 S 

443.1 1, LCMS (ESI) m/z 444.3 (M+H 4 ", 100 %). 

Compound A58 
4<4-Cyclopentyl- P h™^^^ 

[method la]. HPLC provided compound A58 as yellow solid (20 mg, 50 %). 'H NMR 400 
MHz CDCI3 5(p P m): 8.21 felH); 7.25 (d,2H); 7.06 (d, 2H); 3.70 ( s, 4H); 3.03 ( q ,lH); 2.10 
(sb, 4h); 1.80 (d,2H); 1.71 (t,2H); 1.60 (sb, 4H). Exact mass calculated for QoH^C, 
404.17, LCMS (ESI) m/z 405.2 (M+ET, 100%). 

Compound A59 
HK2,6-Dic U oro^^ 
carboxylic acid ethyl ester; 

[method laj. Following me general procedure, compound A59 was obtained as a yellow 
solid (52 o /o) . J H NMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2 08 (m 
2H), 2.65-2.75 (m, 1H), 3.35-4.05 (m, 16H), 4.15 ( q , 2H), 7.55-7.58 (m, 2H), 7.62-7.66 (m, 

5^ wr (m,2H),7 ' 95(s ' iH> ' Exact ^ sscaic ^ atedf ° rc ^ N ^ s532 - 2 i^ 

Compound A60 

HH4K4-CMoro4>enzoy^^ 
acid ethyl ester; 

[method la]. Following the general procedure, compound A60 was obtained as a yellow 
solid (52 %). 'HNMR (CDCI3, 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2 08 (m, 
2H), 2.65-2.75 (m, 1H), 3.35-4.05 (m, 16H), 4.15 ( q , 2H), 7.55-7.58 (m, 2H), 7.62-7 66 (m 

^(M^) 92 ^ 2 ^ 7 ' 95 ^' 1H) ' ^^fcO^WW^to 
Compound A61 
acid ethyl ester; 
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[method la]. Following the general procedure, compound A61 was obtained as a yellow 
solid (52 %). ] HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.35-4.05 (m, 16H), 4.15 (q, 2H), 7.55-7.58 (m, 2H), 7.62-7.66 (m, 
1H), 7.88-7.92 (m, 2H), 7.95 (s, 1H ). Exact mass calculated for C 24 H 32 N 6 0 6 S 532.21, found 
533.3 (MH 4 ). 

Compound A62 

l-[6-(4-Cyanomethytphenoxy)-5-mtro^ 
ethyl ester; 

[method la]. Following the general procedure, compound A62 was obtained as a yellow 
solid (52 %). 1 HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.35-4.05 (m, 16H), 4.15 (q, 2H), 7.55-7.58 (m, 2H), 7.62-7.66 (m, 
1H), 7.88-7.92 (m, 2H), 7.95 (s, 1H ). Exact mass calculated for C 24 H 32 N 6 0 6 S 532.21, found 
533.3 (MH+). 

Compound A63 

(4-{6^[4-(2-Methanesulfonyl-ethyl)-piperazm-l-yI]-5-mtro-pyrimidin-4-yloxy}-pheny 
phenyl-methanone; 

General Procedure 2 followed by method la. Flash column chromatography [Methanol: 
Dichloromethane=l:9] provided the intermediate monochloro compound as red oil (124 mg, 
35 %). Exact mass calculated for C„H 16 C1N 5 0 4 S 349.06, LCMS (ESI) m/z 350.1(M+lT, 100 
%). [method la]. Flash column chromatography [Hexane: Ethyl Acetate=2:l then Methanol: 
Dichloromethane=l:9] provided compound A63 as yellow oil (7 mg, 14 %). 'H NMR 
400MHz CDCI3 8(ppm): 8.13 (d,2H); 7.91 (d,2H); 7.80 (d, 2H); 7.60 (d, 1H); 7.50 (d, 2H); 
7.21 (t, 1H); 4.03 (m, 2H); 3.71 (db, 6H); 3.31 (sb, 2H); 3.08 (s,3H); 3.00 (s,2H). Exact mass 
calculated for Cz^sNsOgS 511.15, LCMS (ESI) m/z .512.1 (M+H\ 100%). 

Compound A64 

4-(4-{6.[4-(2-Methanesulfonyl-ethy^ 
phenyl)-butan-2-one; 

[method la]. Flash column chromatography [Hexane: Ethyl Acetate=2:l then Methanol: 
Dichloromethane=l:9] provided compound A64 as yellow oil (6 mg, 13 %). ! H NMR 
400MHz CDCI3 8(ppm): 8.20 (s,lH); 7.21 (d,2H); 7.05 (d, 2H); 3.63 (s, 4H); 3.20 (d, 2H); 
3.03 (s,3H); 2.90 (m, 4H); 2.80 (t, 2H); 2.61 (sb, 4H); 2.18 (s, 3H). Exact mass calculated for 
C 2 ,H 27 N s 0 6 S 477.17, LCMS (ESI) m/z 478.1 (M+H+, 100%). 
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Compound A65 

3-(4-{6-[4-(2-Methanesulfonyl-^ 
phenyl)-3-oxo-propionic acid methyl ester; 

[method la]. Flash column chromatography [Hexane: Ethyl Acetate=2: 1 then Methanol: 
Dichloromethane=l:9] provided compound A65 as yellow oil (7 mg, 14 %). 'H NMR 
400MHz CDC1 3 8(ppm): 8.20 ( S ,1H); 8.02 (d, 2H); 7.26 (d,2H); 4.01 (d, 2H); 3.73 (s, 7H); 
3.10 (sb, 5H). Exact mass calculated for C 21 H 25 N 5 0 8 S 507.14, LCMS (ESI) m/z 508.2 
(M+IT, 100%). 

Compound A66 

4<4-Methyl-pi P eridin-l^^ 
pyrimidine; 

[method 2 followed by general method 3]. Purification by HPLC yielded A66 as a yellow 
solid. Yield: 18 %. *H NMR 400MHz CDC1 3 5 (ppm): 8.10 (s, 1H); 6.36 (s, 1H); 3.95 (d, 2H); 
3.65 (s, 3H); 2.93 (m, 2H); 1.62 (m, 3H); 1.14 (m, 2H); 0.85 (m, 3H). LCMS (ESI) m/z 387 
(M+ff, 100%) 

Compound A67 

4-(4-Bromo-piperidm-l-y^^^ 
pyrimidine; 

[method 2 followed by general method 3]. Final purification by HPLC yielded an orange 
solid. Yield 22 %. 1 H NMR 400MHz CDC1 3 5 (ppm): 8.3 1 (s ,' 1H); 6.5 1 (s, 1H); 4.41 (m, 1H); 
3.84 (m, 2H); 3.81 (s, 3H); 3.66 (m, 211)1 2.17 (m, 2H); 1.98 (m, 2H). LCMS (ESI) m/z453 ' 
(Mil 4 ", 100%) 

Compound A68 

^( 2 -Methyl-S-trmuorome^ 
pyrimidine; 

[method la], provided compound A68 as yellow solid (501 mg, 55 % yield). 'H NMR 
400MHz CDCI3 6 (ppm): 8.25 (s, 1H); 6.51 (s, 1H); 4.13 (dt, 2H); 3.80 (s, 3H); 3.07 (td, 2H); 
1.82(d,2H); 1.63-1.56 (m, 1H); 1.40-1.22 (m, 6H); 0.93(t, 3H). Exact mass calculated for 
C 17 H 2 ,F 3 N 6 0 3 414.16, LCMS (ESI) m/z 415.3 (M+H+, 100%). 

Compound A69 

l-[6<2-MethyI-5-trmuoromethy^ 
piperidine-4-carboxylic acid amide; 
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[method 3]. Purification by HPLC yielded a yellow solid. Yield 16 %. ! H NMR 400 MHz 
CDC1 3 6 (ppm): 8.17 (s, 1H); 6.43 (s, 1H); 4.06 (m, 2H); 3.72 (s, 3H); 3.12 (m, 2H); 2.58 (m, 
3H); 1.88 (m, 4H). LCMS (ESI) m/z 416.1 (M+H+, 100 %) 

Compound A70 

l-[5-Nitro-6-(2-oxo-2H-chromen-6^ acid 
ethyl ester; 

[method la]. Following the general procedure, compound A70 was obtained as a yellow 
solid (43 %). 'HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 6.38 (d, 1H), 7.02 (d, 1H), 7.10 (s, 
1H), 7.42 (d, 1H), 7.63 (d, 1H), 8.13 (s, 1H). Exact mass calculated for C2 1 H 2 oN 4 0 7 440.13, 
found 441.3 (MH*). 

Compound A71 

l-[5-Nitro-6-(2-oxo-beiizo[l,3]oxathiol-6-yloxy)-pyrimidm-4-yL]-pipe^^ 
acid ethyl ester; 

[method la]. Following the general procedure, compound A71 was obtained as a yellow 
solid (34 %). ! H NMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 7.02 (d, 1H), 7.15 (s, 1H), 7.40 (d, 
1H), 8.14 (s, 1H). Exact mass calculated for C19HUN4O7S 446.09, found 447.0 (MH 4 ). 

Compound A72 

l-[6-(9H-Carbazol-2-yloxy>-5-nitro-pyrimidin-4-yl]-piperidi^ 
ester; 

[method la]. Following the general procedure, compound A72 was obtained as a yellow 
solid (89 %). *H NMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 6.90 (d, 1H), 7.00 (d, 1H), 7.03-7.08 
(m, 1H), 7.30-7.36 (m, 2H), 7.78-7.82 (m, 2H), 8.12 (s, 1H), 8.26 (s, 1H). Exact mass 
calculated for Q^NsOs 461.17, found 462.3 (MH 4 ). 

Compound A73 

l-[5-Nitro-6-(9-oxo-9H-fluoren-2-yloxy)-pyriniidin-4-yl]-piperidme-4-car^ 
ethyl ester; 

[method la]. Following the general procedure, compound A73 was obtained as a yellow 
solid (84 %). 'HNMR (CDC1 3 , 400 MHz) d 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
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2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 7.20-7.25 (m, 3H), 7.40-7.60 (m, 
4H), 8.16 (s, 1H). Exact mass calculated for C^H^N^s 474.15, found 475.1 (MH 4 ). 

Compound A74 

l-{5-Animo-6-[4-(3-oxo-butyI)-phenoxy]-pyrimi<Un-4-yl}-piperidJne-4-carboxyU acid 
ethyl ester 

General method 12: 

A51 (348 mg, 0.786 mmol) was dissolved in elhyl acetate (10 mL), palladium on activated 
carbon (lOwt - degussa type) was added and the mixture purged with H 2 . The reaction was 
monitored by LCMS and after completion the crude was filtered through celite and activated 
carbon. Purification by HPLC afforded Compound A74 as a light yellow oil. Yield: 26 %. 'H 
NMR 400MHz CDC1 3 8 (ppm): 8.14(s, 1H); 7.26 (d, 2H); 7.05 (d, 2H); 6.38 (s, 2H); 4.19 (m, 
2H); 3.88 (d, 2H); 3.17 (m, 2H); 2.94 (m, 2H); 2.81 (m, 2H); 2,63 (m, 1H); 2.18 (s, 3H); 2.14 
(d, 2H); 1.91 (m, 2H); 1.30 (t, 3H). LCMS (ESI) m/z 413.4 (M+lt, 100 %). 

Compound A75 

l-[6^[4-(3-Oxo-butyl>phenoxy]-5-(2,2,2-trifl^^ 
piperidine-4-carboxylic acid ethyl ester; 
General method 13: 

A74 (61 mg, 0,148 mmol) and diisopropylemylarnine (84 ml, 0.484 mmol) were dissolved in 
dichloromethane and trifluoroacetic anhydride (0.51 ml, 0.363 mmol) was added. The mixture 
was stirred at room temperature for 3 hours and LCMS indicated the desired product. 
Purification by HPLC yielded light yellow oil. Yield 72.97%. l H NMR 400MHz CDC1 3 8 
(ppm): 8.21 (s, 1H); 8.14 (s, 1H); 7.20 (d, 2H); 7.00 (d, 2H); 4.15 (m, 4H); 3.13 (m, 2H); 2.89 
(m, 2H); 2.77 (m, 2H); 2.57 (m, 2H); 2,15 (s, 3H); 1.99 (m, 2H); 1.77 (m, 2H); 1.26 (t, 3H). 
LCMS (ESI) m/z 509.2 (M+lT, 100%) 

Compound A76 

l-{5-Anamo-6-[4-(hydroxy-phenyl-methyl)-phenoxy]-pyrimio^^yl}-piperid^ne^ 
carboxylic acid ethyl ester; 

[method 12] . Purification by HPLC yielded oil. Yield 8 %. J H NMR 400MHz CDC1 3 8 
(ppm): 8.05 (s, 1H); 7.38 (m, 8H); 7.12 (d, 2H); 5.86 (s, 1H); 4.18 (m, 2H); 3.99 (s, 2H); 3.80 
(d, 2H); 2.94 (m, 2H); 2.55 (m, 1H); 2.09 (m, 2H); 1.88 (m, 2H); 1.29 (t, 3H). LCMS (ESI) 
m/z 449.3 (Miff 4 ", 100%) 



Compound A77 
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l-[6-(2-BenzoyI-5-methoxy-phenoxy)-S-m^ 
acid ethyl ester; 

[method la].. Following the general procedure, compound A77 was obtained as a yellow 
solid (52 %). 1 HNMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 3.35-4.05 (m, 16H), 4.15 (q, 2H), 7.55-7.58 (m, 2H), 7.62-7.66 (m, 
1H), 7.88-7.92 (m, 2H), 7.95 (s, 1H ). Exact mass calculated for C^HuNsOeS 532.21, found 
533.3 (MH 4 ). 

Compound A78 

l-[6-(6-CMoro-pyridin-3-yloxy)-5-mtro-pyrimidUn-4-yl]-pipe 
ethyl ester; 

[method la], HPLC provided compound A78 as yellow solid (63 mg, 61 %). *H NMR 
400MHz CDC1 3 5 (ppm): 8.20 (d,lH); 8.08 (s, 1H); 7.43 (dd,lH); 7.30 (d, 1H); 4.09 (q, 2H); 
3.95 (dt,2H); 3.15 (td, 2H); 2.55 (m, 1H); 1.95 (dt, 2H); 1.77 (td, 2H); 1.19 (t, 3H). Exact 
mass calculated for QvHigClNsOs 407.10, LCMS (ESI) m/z 408.3 (M+H*, 100 %). 

Compound A79 

l-[6-(Benzo[l,3]dioxoI-5-yloxy)-5-nitro-pyrimidin-4-yl]-piperidine-4-carboxyUc acid 
ethyl ester; 

[method la]. Following the general procedure, compound A79 was obtained as an oil (46 %). 
1 HNMR (CDCI3, 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 2.65-2.75 
(m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 6.00 (s, 2H), 6.57 (d, 1H), 6.60 (s, 1H), 6.80 (d, 1H), 
8.16 (s, 1H). Exact mass calculated for C19H20N4O7 416.13, found 417.0 (MKT 1 ). 

Compound A80 

l-[6^(4-Benzyloxy-phenoxy)-5-mtro-pyrimidm-4-yl]-piperidine-4-carboxylic acid ethyl 
ester; 

[method la]. Following the general procedure, compound A80 was obtained as a yellow 
solid (25 %). 'HNMR (CDC1 3 , 400 MHz) d 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 5.04 (s, 2H), 6.94-7.05 (m, 4H), 
7.27-7.41 (m, 5H), 8.19 (s, 1H). Exact mass calculated for C^HzeN^Ai 478.19, found 479.1 
(MH 4 ). 

Compound A81 

l-[6-(3-MorphoIm-4-yl-phenoxy)-5-nitro-pyrimidm-4-yl]-piperidine^ 
ethyl ester; 
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[method la]. Following the general procedure, compound A81 was obtained as an oil (84 %). 
'HNMR (CDCI3, 400 MHz) S 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 2H), 2.65-2.75 
(m, 1H), 3.20-3.35 (m, 6H), 3.82-3.84 (m, 2H), 3.98-4.05(m, 2H), 4.14 (q, 2H), 6.75-6.80 (m, 
2H), 6.95-6.99 (m, 1H), 7.32-7.38 (m, 1H), 8.17 (s, 1H). Exact mass calculated for 
C22H27N5O6 457.20, found 458.3 (MH 4 ). 

Compound A82 

l-[5-Nitro-6-(4-trifluoromethylsu^^ 
carboxylic acid ethyl ester; 

[method la]. Following the general procedure, compound A82 was obtained as a yellow 
solid (32 %). 'HNMR (CDC1 3 , 400 MHz) 8 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 7.26 (d, 2H), 7.68 (d, 2H), 8.17 (s, 
1H). Exact mass calculated for C^HjgFsN^sS 472. 1 , found 473 . 1 (MH + ). 

Compound A83 

H5-Nitro-6-(4-trifluoromethoxy-phenoxy^^ 
ethyl ester; 

[method la]. Following the general procedure, compound A83 was obtained as a yellow 
solid (79 %). l U NMR (CDCI3, 400 MHz) 5 1.28 (t, 3H), 1.80-1.96 (m, 2H), 2.00-2.08 (m, 
2H), 2.65-2.75 (m, 1H), 4.02-4.05(m, 2H), 4.14 (q, 2H), 7.18 (d, 2H), 7.26 (d, 2H), 8.17 (s, 
1H). Exact mass calculated for Ci 9 H 19 F 3 N 4 0 6 456.13, found 457.1 (MHT). 

Compound A84 

l-[6-(4-Benzoyl-phenoxy)-5-(2,2,2-trffluoro 
carboxylic acid ethyl ester; 

[method 13]. Purification by HPLC. X H NMR 400 MHz CDC1 3 5 (ppm): 8.20 (s, 1H); 7.97 (s, 
1H); 7.79 (d, 2H); 7.72 (d, 2H); 7.52 (m, 1H); 7.41 (m, 2H); 7.13 (d, 2H); 4.09 (m, 4H); 3.1 1 ' 
(m, 2H); 2.53 (m, 1H); 1.94 (m, 2H); 1.72 (m, 2H); 1.19 (t, 3H). LCMS (EST) m/z 543.5 
(M+H*, 100 %) 

Compound A85 

{4-[5-Nitro-^(4-propyI-piperidm-l-yl)-pyriimdm-4-ylo X y]^ 
General Procedure 2 followed by method 3. 

Intermediate: J H NMR 400MHz CDC1 3 5(ppm): 8.26(s, 1H); 4.035(d, 2H); 2.94(td, 2H); 
1.73(dt, 2H); 1.50 (m, 1H); 1.27 (m, 2H); 1.18 (m, 2H); 1.12 (dd, 2H); 0.84(t, 3H). Exact 
mass calculated for C 12 H 17 C1N 4 0 2 284.10, LCMS (EST) m/z 285.0(M+H + , 100%). 
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[method 1,. HPLC provided compos A85 as ye U„w oil (77 rog, 69 % yieid). * NMR 
m DC,S 8 <PPm>: 8 ° I(S - ,H>: ™ Wd - 2H); 7 62 (d42H): 7 41 «• «W 

«r; 2 l (d> ** 286 '' 62 (dd - ** im ( - ih * * 

Compound A86 

methanone; J 

[method J]. HPLC provided compound A86 a, orange oil (67 mg, 57 % yield) 

H NMR 400MHz CDC!, 5( ppm) : 7.88 (s, Uft 7.50 (dd,2H); 7.40 ( 5 ,1H>; 7.37 (tUH)- 7 30 

la^rr (dd,iH): 6625 <d - ih); 3 - si (d - 371 feM); «» «^ >■» 

(dd, 2H); ; , j« (m , 1H); 1.16 (d, 2H); 1.06 (t d,2H); ..01 (dd, 2H); 0.73 (,,3H). Exaotmass 
ealeuk t edforC 2s H 2 ,N 4 O s 476.2 1, LCMS (ESI) m/z 476.9(M+H 4 ', 100%). 

Compound A87 
4-(4-[5- Nitro ^ (4 ^^ 

[method 1J. HPLC provided compound A87 as yeUow solid (62 mg, 59 % yie.d). 'H NMR 
400MHz CD Cl3 o(ppm): 8.08 (s, ,H>; 7.13 (d,2H); 6.95 («H); 4.00 (d, 2H) ; 2.96 WBf 

(M+iT m %)' I " a " ^ C = H " N " Q * 412 - 21 ' LCMS CESD m/z 413.4 
Compound A88 

[method 1,. HPLC provided eomponnd A88 a. yellow s „lid (6. mg, 56 % yield). >H NMR 
400 MHz CDC, 5 (ppm): 8.56 (s> 1H) ; 8.11 ( s , 1H); 8.02 (d, 2H); 7.22 (<U H); 4.03 (d 2H>- 

calcutated for C^N.0, S426.15, LCMS (ESI) m/z 427.1 (M+H*, 100 %). 
Compound A89 
acid methyl ester; 

[method 1] HPLC provided eomponnd A89 and A89a [e„„,J aa yellow solid (12 mg 4 mg 
18%yield).'HNMR400MHzCDa > 8(p P m):A 8 9:8.08( s ,lH) ; 7.94(d 2H)-718(d 2H.- 
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Hft l.« 4H); 0.83 («,3H). AS9,: S .„ 8(s , 1H); 

Compound A90 

phenylaminc; * J 

[method 1J..M ^ „ ydl()w 

3^3.04^ , 81 (d , 2H); , 59(nt 1H); I28fe2H); 

3H). Exac, ma SS calculi for CJUW, S 449.17, LCMS (ESI) „* 450.3 (M+H*, ,00 %). 
Compound A91 

pyrimidine-5-carbonitrae; pnenoxy> 

at u c. ine reaction was warmed to rt and stirred for m tu 

, . . , "cmasurreator 30 nun. The reaction was heated to 40 °C 

des^co^fsM^ 76.1%). 'H-NMR (DMSO-d 6 ): 8.32 4 ^L 

d),8.0O WJ .4.3H^d),4.68(2H >m ),3.50( 2 H >m)> 3.32OH, m ) 3 44(3H sUOSnH , 
2.22(2H,m),1.83(2H,J-17Hz,d) 125fSH I-7B ^ V ( ' 

/m,a;, l-25(«H,J-7H2id)ppin.LCMS:469.4 ; 384 9 3572 

Co™ ^T^^-^^^^^^-^^^onor 
C^M^^in^oU^^ Toaso M on„f5-f^ M6 

ior^n, the reaction was washed with TT,n r<?n *«. +, - 5 

m H2 ° ( 50 ^ toes) and dried over MgS0 4 . The EtOAc 
was concentrated under vacuum to art™* ~, a ■ ■ , meutUAc 
er vacuum to afford the crude immohydroxy compound (3.51 g, 90.2%) 
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portion™, and surred for 30 mh, Tbeprecipi^ „ ffltered _ washed ^ ^ 

(DMSO-ds): 8.53 ppm; LCMS: not detectable. 
Compound A92 

acid ethyl ester; J 

[MethodTJ. ^r e s i dn e wa S p urifl edby TO ar, to ryLCMS.'H I ^,400MH 2 ,CDCl 3 8 
(Pro* 8,9 ft, 1H); 7.38 (d, 2H>; 7 .08 (d, 2H); 6 . 47 (m , 1H); 5 . 43 fe ^ * 

or^ F H n 2H); " 6 ^ 1H>; '' 9S ^ (m2H > ; * £££ 

tor CaoHaaFzN^: m/z 452 (M+H*, 100 %). 

Compound A93 

acid ethyl ester; J 
[Method 7J: The residue was purified by preparatory LCMS. 'H NMR, 400MHz, CDC1, 5 . 
fa-* 8..6 (a, ,H); 7.29 ft 1H); 7,7 (d, 1H>; 7„ (s, 1H) ; 7.00 (d, ,H); ..45 (n, 1H)- 5 40 
fe H); 4.08 ft, 2H); 3.89 (m, 2H); 3.08 (rn, 2H, ; 2.52 (m, ,H); ,.92 (m, 2H) ; ,74 (^ 
l,9(t,3H).LCM S (ES I ,f O rCi 0 H 22F2 N.O«: m / z 4 5 2(M + ir, I 00%). 

Compound A94 

piperidin-4-yl}-ethanol; 

2 ,0n0Wed by 31 b * ™* yielded brownish oil. Yield 21 °/„. * NMR 

3.33 ft 2H); 1.82 (m, 8H). LCMS (ESI) m/z 417 (M+H*, 100 %) 

Compound A95 
3-{l-[6H2-Methyl-5-^^ 
piperidin-4-yl}-propionic acid; 

2 f ° BWed b * 3 1" by HPLC yielded brownish solid. Yield 21 % 'H 

NMR 400 MHz CDCU8 (ppnr): 8.20 (s, .H); 6.45 (s, 1H ); 4.07 (d, 2H); 3.74 ft 3H)- 3 01 

Compound A96 
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^^MethyM>enzyl)-p^^ 
yloxy)-5-nitro-pyrimidine; 

[method 2 followed by 3]. Purification by Flash Chromatography yielded an yellow oil 
Yield 29 o/ 0 . * H NMR 400MHz CDC1 3 8 (ppm): 8.25 (s, 1H); 7.1 1 (m, 2H); 7.04 (m, 2H)- 6 51 
(s, 1H); 4.12 (m, 2H); 3.79 (s, 3H); 3.03 (t, 2H); 2.57 (d, 2H); 2.34 (s, 3H); 1.83 (m, 3H); 1.33 
(m, 2H). LCMS (ESI) m/z 477 (M+H 1 ", 100 %) 

Compound A97 

^-Methanesulfonyl^^ 

yloxy)-5-nitro-pyrimidine; 

[methods 2 and 3]. Purification by HPLC yielded brownish oil. Yield 30 %. LCMS (ESI) 
m/z 438 (M+H*, 100%) 

Compound A98 

4-(2-Methyl-5-trMuo^^ 

phenoxy)-piperidin-l-yl]-pyrimidine; 

[methods 2 and 3]. Purification by HPLC yielded orange solid. Yield 77 %. »H NMR 400 
MHz CDCI3 5 (ppm): 8.29 (s, 1H); 7.1 (d, 1H); 7.51 (t, 1H); 7.02 (m, 2H); 6.54 (s, 1H); 3.82 
(m, 7H); 2.09 (m, 5H). LCMS (ESI) m/z 533.1 (M+ET, 100 %) 

Compound A99 

4-(2-MethyI-5-trffluo^ 

piperidin-l-yl]-pyrimidine; 

[methods 2 and 3]. Purification by HPLC yielded A99 as a brown oil. Yield 12 % 'H NMR 
400MHz CDCI36- (ppm): 8.31 (s, 1H); 6.54 (s, 1H); 4.22 (d, 2H); 3.82 (s, 3H); 3.12 (m, 2H)- 
2.40 (m, 1H); 2.03 (m, 2H); 1.72 (m, 2H). LCMS (ESI) m/z 482.1 (M+H*, 100 %) 

Compound A100 

^Benzoyl-phenoxfl-S^t^^ 
acid ethyl ester; 

[method la]. Purification by HPLC provided compound A100 as yellow solid (43 mg 41 %) 
>H NMR 400MHz CDC1 3 5(ppm): 7.84 (d,lH); 7.81 (s, 2H); 7.73 ( d, 2H); 7.52 (t,lH)'; 7.41 
(q,2H); 7.17 (d, 2H); 6.57 (d, 1H); 4.10 (q, 2H); 3.48 (dt,2H); 3.03 (td, 2H); 2.50 (m, SB); 
1.96(dd,2H); 1.81 (td, 2H); 1.21 (t, 3H). Exact mass calculated for C^^ 475. 17 ' 
LCMS (ESI) m/z 476.0 (M+H*, 100%). 
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Compound A101 

3'-Nitro-4'-[4-(3-oxo-butyl)-phenoxy]-3A5 s 6-tetrahydro-2H-[l,2']bipyridinyl-4- 
carboxylic acid ethyl ester; 

[method 1]. Purification by HPLC provided compound A101 as yellow oil (49 mg, 49 %). l H 
NMR 400MHz CDC1 3 8(ppm): 7.89 (d,lH); 7 .21 (d, 2H); 7.05 ( d, 23); 6.60 (d,lH); 4.19 
(q,2H); 3.56 (dt, 2H); 3.12 (td, 2H); 2.91 (t, 2H); 2.78 (t,2H); 2.59 (t, 1H); 2.17 (s, 3H); 2.04 
(dd, 2H); 1.89 (m, 2H); 1.30 (t, 3H). Exact mass calculated for C23H 27 N 3 0 6 441.19 LCMS 
(ESI) m/z 442.5 (M+lT, 100%). 

Compound A102 

4'-[4-(2-Methoxycarbonyl-acetyl)-phenoxy]-3'-nitro-3,4,5,6-tetrahydro-2H- 
[l,2']bipyridmyl-4-carboxylic acid ethyl ester; 

[method la]. HPLC provided compound A102 as yellow solid (28 mg, 27 %). *H NMR 
400MHz CDC1 3 8 (ppm): 8.03 (d, 2H); 7.92 (d, 1H); 7.24 (d, 2H); 6.65 (d, 1H); 4.19 (q, 2H); 
3.57 (dd, 2H); 3.12 (td, 2H); 2.62 (s, 3H); 2.59 (m, 1H); 2.05 (dd, 2H); 1.90 (m, 2H); 1.30(t, ' 
3H). Exact mass calculated for C 23 H 2 sN 3 0 8 4 7 1.16 LCMS (ESI) m/z 472.4 (M+H*, 100 %). » 

Compound A103 

4'-(2-Ammo^ethanesutfonyl-phenoxy)-3^m^^ 
4-carboxylic acid ethyl ester; 

[method la]. HPLC provided compound A103 as brown solid (61 mg, 57 %). 'H NMR 
400MHz CDC1 3 8(ppm): 9.83 (s,lH); 7.97 (d, 1H); 7.45 (dd, 1H); 7.10 (d,lH); 6.76 (d, 1H); 
4.10 (q,2H); 3.45 (d, 2H); 3.16 (m, 4H); 2.69 (m, 1H); 1.93 (d,2H); 1.69 (t, 2H); 1.18 (t,3H); 
1.12 (t, 3H). Exact mass calculated for C2,H 26 N40 7 S 478.15 LCMS (EST) m/z 479.2 (M+H*, 
100%). 

Compound A104 

4H4-Imidazol-l-yl-phenoxy>3'-m^^ 
carboxylic acid ethyl ester; 

[method la]. HPLC provided compound A104 as brown oil (64 mg, 65 %). 'H NMR 
400MHz CDCI3 5 (ppm): 8.85 (s, 1H); 7.90 (d, 1H); 7.57 ( d, 1H); 7.53 (dd,2H); 7.45 (d, 1H); 
7.41 (dd, 2H); 4.20 (q, 2H); 3.56 (d, 2H); 3.13 (td, 2H); 2.60 (m, 1H); 2.06 (dd, 2H); 1.90 (td,' 
2H); 1 .30 (t, 3H). Exact mass calculated for C^H^NsOs 437. 17 LCMS (ESI) m/z 
438.3(M+IT, 100%). 



Compound A105 
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4 -( 2 -Methyl-5-trmnoromethyl.2H-pyrazoW- y lo^ 
piperidin-l-yl)-pyrimidine; 

[method 2 followed by 3]. Purification by HPLC yielded orange oil.. Yield 41 %. ! H NMR 
400MHz CDC13 8 (pp m ): 8.3 1 (s, 1H); 6.54 (s, 1H); 4.22 (d, 2H); 3.82 (s, 3H); 3.12 (m, 2H)- 
2.40(m, 1H); 2.03 (m, 2H); 1.72 (m, 2H). LCMS (ESI) m/z 481.1 (Mlf, 100%) 

Compound Al 06 

4<2-MethyI-5-trffluorom^^ 

piperidm-l-yl)-pyrimidine; 

[method 3]. Purification by HPLC yielded A106 as an orange solid. Yield 55 % *H NMR 
400MHz CDC1 3 5 (ppm): 8.28 (s, 1H);7.47 (m, 2H); 7.34 (m, 2H); 6.53 (s, 1H); 4.03 (d, 2H>- 
3.82 (s, 3H); 3.42 (m, 1H); 3.33 (m, 2H); 2.09 (m, 3H); 1.74 (m, 2H). LCMS (ESI) m/z 481 1 
(M+H+, 100 %) 

Compound A107 

l-[fr(3.Ethynyl-pheno X y).5.mtro.pyrimid m -4-yl]^ acid ethyl , 

ester; 

[method la]. Purification by by semi preparatory HPLC afforded the pure product in 50 % 
HNMR, 400MHz, CDC1 3 , 8 (ppm): 8.12 (s, 1H); 7.30 (m, 2H); 7.19 (s, 1H); 7.06 (m, 1H)- 
4.10 (q , 2H); 3.95 (m, 2H); 3.14 (m, 2H); 3.03 (s, 1H); 2.56 (m, 1H); 1.95 (m, 2H); 1.76 (m' 
2H); 1.20 (t, 3H). LCMS (ESI) for C 2 oH 20 N 4 0 5 : m/z 396 (M+H+, 100 %). 

Compound A108 

l-[6-(4.CUoro-2-fluoro-pheno X y)-5-mtro- P yrimidm^^^^ 
ethyl ester; 

[method la]. Purified by semi preparatory HPLC afforded the pure product in 42 % l H 
NMR, 400MHz, CDC1 3 , 5 (ppm): 8.00 (s, 1H); 7.06 (m, 3H); 4.02 (q, 2H); 3.86 (m 2H)- 
3.07 (m, 2H); 2.48 (m, 1H); 1.87 (m, 2H); 1.69 (m, 2H); 1.12 (t, 3H). LCMS (ESI) for 
Ci g H 18 ClFN 4 Os: m/z 424 (M+H*, 100 %). 

Compound A109 

l-[H2,4-Dmuoro-pheno^ add 
ester; 

[methodlaj. purified by semi preparatory HPLC afforded the pure product in 34 %. 
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•H NMR, 400MH* CDC,, S (p pin): 8 . 14 fe 1H); , , 5 

(ESDforC I8 H J8 F 2 N 4 O 5 :m/z408(M+ir,100%). 
Compound A110 

[method la), purified by ^ ^ 

for C 18 H 18 BrFN 4 0 5 : m/z 468 (M+H+, 100 %). 

Compound Alll 
^Ethwl-pheaoxy,-^^ 

[method 1.,. purified by serai preparatory HPLC afforded the pare prodact in 28 % H 
^OOMH.CDC,,,^ M,^,,,^^ .,,;^* * 
4.00 fa, 2H); 3.0, fc 1H); 2 . 93 (m , 2H); (m _ ^ , ^ ( ^ ^ ^ < 
4H); 0.83 ft 3B). LCMS ^ for ^ ^ ^ ^ 8 »ft U6 fa. 

Compound A112 

[method laJ.Pmfied by semi oreDaratorv hpt r-o«- j JiL 

preparatory HPLC afforded the pure product in % J w 

^ ^ CM » ' (, «ft , 13 (ra, 3H>; «, fa 2^4 fa ^ 

C, 8 H 20 ClFX,O 3 : m/z 394 (M+H+, 1 00 %). 

Compound A113 

[method la], parified by senu preparatory HPLC afforded the pure prodact in 54 % 'H 

^TxlTc?*, 1AHa - 1H): W8(m - 2H); 

(KS>r) for C I8 H 2 oF 2 N403: m/z 378(M+lT, 100 %). 
Compound A114 

^ethod !a,. purified by serai prepanrtory HPLC afforded the pare prodact ia 62 % 'H 
NMR, 400MH, CDC.,, a «3 (, U* 7.35 fa, 2H); 7,2 ( 1H); 4,0 fa £>. 
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3.10 (m, 2H); 1.81 (m, 2H); 1.59 (m, 1H); 1.36 (m, 2H); 1.26 (m, 4H); 0.93 (t, 3H). LCMS 
(ESI) for C 18 H2oBrFN40 3 : m/z 438 (M+H 1 ", 100 %). 

Compound A115 

S-Nitro^W^S-oxo-butyl)^ 
carboxylic acid ethyl ester; 
General Procedure 2: 

Intermediate monochloro as a yellow oil (128 mg, 80 % yield).Exact mass calculated for 
Q5H13 C1N 2 0 4 320.06, LCMS (ESI) m/z 320.8(M+H + , 100%). [method la]. HPLC provided 
compound AH9 as yellow oil (44 mg, 50 %). >H NMR 400MHz CDC1 3 S(ppm): 8.30 (d,lH)- 
7.42 (d, 2H); 7.18 ( d 5 2H); 6.40 (d, 1H); 4.34 (q, 2H); 3.95 (dt, 2H); 3.36 (td, 2H); 3.10(t, 
2H); 2.96 (t, 2H); 2.74 (m, 1H); 2.34 (s, 3H); 2.20 (dt, 2H); 2.05 (td, 2H); 1.44 (t, 3H). Exact 
mass calculated for QaH^O^l.^ LCMS (ESI) m/z 442.3 (M+H+, 100%). 

Compound A116 

4-[4-(3'-Nitro-4-p^^ 

2-one; 

[method la]. HPLC provided compound AH6 as yellow oil (34 mg, 32 %).*H NMR 
400MHz CDCI3 8(ppm): 8.09 (d,lH); 7.24 (d, 2H); 7.00 (d, 2H); 6.15 (d,lH); 3.80 (d, 2H)- 
3.06 (td, 2H); 2.91 (t,2H); 2.77 (t, 2H); 1.77 (d, 2H); 1.51 (m, 1H); 1.36-1.22 (m, 6H); 0.8 
(t,3H). Exact mass calculated for C^H^O^l 1.22 LCMS (ESI) m/z 412.4 (M+H+, 100 %). 

Compound A117 

^-Be^oyl-phenoxtf-S'-nit^^ 
acid ethyl ester; 

[method la]. HPLC provided compound A117 as yellow oil (37 mg, 39 %). *H NMR 
400MHz CDCI3 8(ppm): 8.24 (d,lH); 7.97 (d, 2H); 7.86 (d, 2H); 7.68 (t, lH);7.57(t, 2H)- 7 27 
(d, 2H); 6.36 (d,lH); 4.23 (q, 2H); 3.87 (dt, 2H); 3.23 (td, 2H); 2.66-2.60 (m, 1H); 2.08 (dt, 
2H); 1.92 (td, 2H); 1.33 (t,3H). Exact mass calculated for C 26 H 25 N 3 0 6 475.17 LCMS (ESI) 
^476.2^+^,100%). 

Compound A118 

4-(4-{5-Nitro-6-[4-(pyridm-2-yl S uIfany0-piperidm-l- y « 
butan-2-one; 

[method la]. The crude was dissolved in dichloromethane and purified by preparative TLC 
[SiQ 2 ; 20/80 EtOAc/hexanes]. Yield 37 mg, 48 %. Yellow solid. 'H-NMR (400 MHz, 
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CDCW 8 (ppm) 8.36 (d, 1H); 8.1, (s, ,H); 7.42 (ddd, 1H); 7.1 1 *n, 3H) ; 6.95 ft, 3H) - 4 12 

sm rr » T' 2H,; 3 - 33 tm - 2H,; 2 w ^ 2 ™ ( - ^ - <* ^ £ * 

3H); 1.75 (m, 2H). LCMS (ESI), m/z 480 (M+H*. 100%) 
Compound A119 

Genera. Precede * intermediate monochIoro as , ^ Qfl ^ ^ % 

.»]. HPLC proved compound AU9 a, yellow solid (26 mg, 29 %). 'H NMR 400MHz 
Z 6 ™ 33 (4IH); 8 " 2H>: ^ ( * ^ " 7 7 « «■ 2H > "7 (d, 

2 T ft ^ 96 (d> 2H); 3 - 28 (M - 2H); 195 (d - m - '- 71 - 1 - 65 <* ib * '■ 5i -'^ 

^ •»««— «*»*W*r Q^N.O.445.20 LCMS (ESI) ^446.0^, 



Compound A120 
4-(4. {5 -Ni,ro-H4<2-,rffl^^ 

phenyI)-butan-2-one; ' 
[mefl,„d 2 f „„ owcd by method Yfeld „ 1?3 g ^ % Ye])ow soi . 4 , H ^ 

2H), 3.56 (m, 2H); 1 .95 (m, 4H). LCMS (ESI) m/z 403 (M+H* 100%) 

[method !«]. Compound A220 purified through . sifica plug r Si0j ; EtOAc/hexane; 20-80] 

» 7 42T ^.r' ye "° W " HNMR ~ CDC ^ CPP"* h .** 7.53 (m, ' 
iH), 7.42 (m, IH); 7.15 (m, 2H); 6.97 (m, 48); 3.72 (m, 2H); 3.60 (m, 2H); 2.82 (m, 2HV 
2.70 (m,3H); 2.08 (m, 4H); 1.97 (m, 4H). LCMS (ESI) m/z 531 (M +I T,100 •/„) 

Compound A121 

phenyl)-butan-2-one; * y * 

[method .,. Purification by HPLC. Yield 52 %. Yellow solid. 'H NMR 400MHz CDC1, 8 

2 1^ 717 ^ &98 " 2H); 4 06 (4 »» ft ^ 312 «. 2H); 3.00 

2(,,2H);210<S - 3H); 181 '^C-.2H) : 0.84(,,6H). 
LCMS (ESI) ro/z 453 (M+H*, 100 %) 

bnefitodla,. Purificationby HPLC yielded a yellow solid. Yield 62 %. 'HNMR400MHz 
CDC.,8 (pprn): 8.13 (a, 1H) ; 7.15 (d, 2H) ; 6.98 (d, 2H); 4.02 (d, 2H); 3.22 (m, 3H) ; 2.83 ft 
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2H); 2,70 (t, 2H); 2.33 ( s , 3H ); 2.10 (m, 5H); 1.04 ( m> 2H). LCMS (ESI) m/z453 2 (M+H+ 
100%) ' V ' 

Compound A122 

^^-[^-MethyI-[l,2 5 4]oxadiazol.5-yl>pipe ri dm-l-y fl ^ 
phenyI)-phenyl-methanone; 

Purification by HPLC yielded yellow solid. Yield 68 %. 'H NMR 400MHz CDC1 3 8 (ppm)- 
8.04 (s, 1H); 7.71 (d, 2H); 7.61 (d, 2H); 7.41 (m, 1H); 7.30 (m,2H); 7.08 (m, 2H); 3.92 (d ' 
2H); 3.13 (m, 3H); 2.21 ( s , 3H); 2,02 ( m , 2H); 1.83 (m, 2H). LCMS (ESI) m/z 487 1 (M+H+ 
100 %) v 

Compound A123 
HH4-(4-Fluoro-be,m>yl)^^ 
acid ethyl ester; 

[method 1]. HPLC provided compound A123 as yellow solid (85 mg, 86 % yield) >H NMR 
400MHz CDC1 3 8 (ppm): 8.13 (s,lH); 7.79 (d, 2H); 7.76 (d, 2H); 7.20 (d, 2H); 7.10 (d,2H)- 
4-09 (q, 2H); 3.96 (dt,2H); 3.15 (td, 2H); 2.59-2.52 (m, 1H); 1.96 (dt, 2H); 1.77 (td, 2H)- 1 19 

(UH). Exact mass calculated for C 25 H 23 FN 4 0 6 494.16, LCMS (ESI) m/z495.1 (M+lt, 100 
%). 

Compound A124 

(4-M U oro-phenyl H 4-^^ 

methanone; 

[method 1]. HPLC provided compound A124 as yellow solid (69 mg, 84 % ^id) «H NMR 
400MHz CDCl,8(p P m): 8.10 (s, 1H); 7.78 (d, 2H); 7.76 (d, 2H); 7.19 (d, 2H); 7.09 (tt 2H)- 
4-03 ( d, 2H); 2.96 (td, 2H); 1.73 (dd, 2H); 1.51(m, 1H); 1.37 ( m, 2H); 1.21 (m, 2H); 1.15( m, 
2H); 0.83 (t, 3H). Exact mass calculated for Q5H25FN4O4 464.19, LCMS (ESI) m/z 465 2 
(M+Hf, 100%). 

Compound A125 

4-[4-(3-Methyl-[l,2,4^ 

pyrazol-3-yIoxy)-5-mtro-pyrimidine; 

[method 3]. Purification by HPLC yielded yellow oil. Yield 38 %. 'H NMR 400MHz CDC1 3 
5 (ppm): 8.16 (s, 1H)- 6.38 (s, 1H); 3.98 (d, 2H); 3.65 (s, 3H); 3.21 (m, 3H); 2.26 (s, 3H); 
2.08 (m, 2H); 1 .89 (m, 2H). LCMS (ESI) m/z 417 (M+H+, 100 %) 
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Compound A126 

5-nitro-pyrimidine; J 

[method 3]. Purification by HPLC yielded AiWoo n ,^ " , 

yiexaea A126 as a yellow oil. Yield 21 %. J H NMR 

400MHZ C»a s 8 (pp m): 8.05 ft IH); d.30 1H); 3.93 ft 2H); 3.59 ft 3H>; 3,5 (s , 3H)- 

3.07 (n,, 2H); 2,89 (m , 2H); 1.69 ( m , 3H) ; 1,5 (m> 2H). LCMS (ESI) m/z 417 (M4H*. 100%) 

Compound A127 
<-W<H<-M«h.*ym^^ 



[method !,]. Puri fioation „, WLC ^ ^ ^ > ^ ^ ^ ^ % 

2H). LCMS (ESI) m/z 414.45 (M+H*, 100 %) 
Compound A128 

yloxy>5-iiitro-pyrlliiidiiie; 

[mettod 2 f„H„„ed by la J. P^ oation by arte yie,ded onmge s0lid . y ield 41 % ■„ 
NMR400 MHz CDC,, 8 (pp^: 8 , , (s , 1H); „ 6 ft 1H); 3.97 (d, 2H) ; 3. 6 5 (s 3HV 3 33 

l^Z^T" ^ '■ 43( "- 2H > ; «£<W> 

nvz 431.1 (M+H*, 100%) J 

Compound A129 

[method !a) A 12 9 wa s purified by HPLC. - H NMR 400MHz CDC1, 8 (ppmV 8 00 (s ,m 
7.10 (d, 2H), 6.80 (d , 2„), 3.90 (m, 2H>, 3.30 ( q> 2H), 3,5 (d, 2H), .90^ 2^ 7 '( 1 
*60 ft2H>, 2.00 ft 3H> 1.70 ft,, 3H>, ,.20 (m , 2H), ,.00 ft 2„). LC MS (ES^ ^ 
<-22H28N 4 05: m/z 429.0 (M + H*, 100 %) 

Compound A130 

%.-HN M ,400MH,CDa J , S(ppm): 8 . 67(d , 1H); iWhaft7 ^^ ( ^ 
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731ft 1H); 7.1 1 (n, 1H); 6.88 ( m , 2H); 4.12 (m, 1H ); 3.99 (m, 2H); 3.29 (m, 2H); 2.14 (m, 
2H); 1.76 2H). LCMS (ESI) for C 2 oH I7 F 2 N 5 0 3 S: nVz 445 (M+H+, 100 %). 

Compound A131 

(^-^^^^^^^ 

phenyl)-phenyl-methanone; 

(method 1.J Purified by serai preparatory LCMS afforded toe pare produo, m 38 % ' H 

Compound A132 
<K2,4-I>ifl«oro-p^ 

[method !J. crude product was purified by HPLC to afford yellow oil (35.4 mg 27 o/ 0 ) 
^ 400M^ CDC, a (ppm, 8.20 (s, 1H ), 7.20 (m, 1H), ,80 (d, 2H),,00-6 90 (m ' 
2H),4.10 (m, 2H), 3.50 (d, 2H), 3.10 (m, 2H), 2.00 (m, 1H), 1.90 ( m , 2H), 1.40 (m, 2H) 1 20 
ft 3H). LCMS (ESI) for C 18 H 20 FN 4 O 4 : m/z 395.1 (M + H 4- , 100 %) 

Compound A133 

4 -^6<4-CycIopropyImet^^^ 
phenyl}-butan-2-one; 

[method 2 foaowed by method !„. Parifieafion by HPLC yielded yellow solid. Yield 53 % 
H NMR 400 MHz 0X3,8 <pp m) : 7. 97 (s , 1H);); ^ ft ^ 

*ft U3 (a, 2H); 0.85 (a,, 1H); 0.34 <fc 2H>; 0.01 ft, 2H, LCMS (ESI) ^455.2 (M.rf . 



Compound A134 



[aaethad 2 followed by la]. Purification by HPLC yielded yellow solid. Yie.d 22 % 'H 
NMK 400Mtfc CDC.,6 <p pm): 8 ,„ 3 (s , 1H);); 7 . 08 ft ^ ^ (<> ^ ^ 

45? : 2^ ^ 2 ^ 2 ' 76 ^ ^ 2 - 63 2 01 * 3H > 174 6* ^H); 

■■45 (ro, 2H); 1.19 (ru, 2B) : 0.78 ft 3H). LCMS (ESI) ru/ 2 443.3 (M + H*, 100 %) 
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Compound A13S 

[ m eth„dl,J.Y,e,d I 2 % ..H N M R 400MHzCD a 3S(pp m ): 8 .03( s , 1H);) ; 7.89 (d 2HV 
3H); 1.19 (m, 2H). LCMS (ESI) m/z 387 i 00 %) 

Compound A136 

Policing general procedure 1, compound A136 was obtained as a yellow oil (70 %) 
IWMR (CDCl, 400 MHs) 8 0.70 (t, 3H), 1.04-1,7 (m, 7H), ! ,3(d, 2H), 1.97 (s, 3H), 2,4- 
2.70 m, fflfc 3,0(d, 2H), 6.36 (d, 2H), 6.69 (d, 1H), 6.77 (d, 2H), 6.96 (d, 2H ), 7.04ft 1H) 
Exact mass.calculated for C^HaoN^ 410.22, found 411.2 (Mit). 

Compound A137 
H4-[2-Nitro-3K4-p^^ 

Followmg the general procedure 1 , compound A137 was obtained as a yellow solid (1 1 %) • • 
^ (CDC,, 400 MHz) . 0.82 ft 3H), 1,7-1.28 (m, 7H), 1.64 (d, 2H), 2,0 (s, 3H), 2 67 
ft 2H), 3.20 (d, 2H), 6,8 (d, 1H), 6.89 (d, 1H), 6.98 (d, 2H), 7.24 ft 1H ), 7.88 (d, 2H) 
Exact mass calculated for C^H^O* 382.19, found 383.3 (MH 4 ). 

Compound A138 

£^'^-^P'°PyNplperi^^^^ 

^~a temm „ fluOT0wasmadebymeth0d2 . It was obtained as.yellow solid (88% 

2H) 3.23 (d,2H), 6.77ft IH ),«.87(d, ,H),7.30(d, 1H). Exact tnass calcolated for 
C I4 Hi 9 FN 2 02 266.14, found 297.0 (MH" 1 ). 

Following the general procedure 2, cotnpoond A138 was obtained as a yellow oil (72 %) 

^ (CDCll,400MHZ)5 °- 75(, - 3H) ' >-«»-»fe*ft ■■59-1.02(„,,2H),2. 6 7(, 2H) 
3.20 ( d,2H>, 6.59 (d, ,H),6.88(d, 1H), 6.95 (d, 2H), 7.2 1 ft 1H), 7.34 ft 2H ) 7 44 ft 1H) 
7.«3 (4 2H), 7.68 (d, 2H>. Exactness calcolatod fcWWft 444^ 

Compound A139 

3-{4-I2.Nitro-3-(4. P ropyl.pi per i d ^ 

(method 1]. Following the general procetfare, cotnponnd A1 39 was obtained as a yeUow 
solid (6 %). -HNMR (CDC,, 400 MHz) S 0.71 ft 3H), 0.99-..16 ta 7H). 1.54 (nt, 2H), 
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1H ). 7.83( d, 2H). Exact mass calculated for C 24 H 28 N 2 0 6 440. 19, found 399.2 (MET). 
Compound A140 

4 -W 6 «-»»^«hyl-p^^^^ 
one; 

[method la,. Purification by HPLCyieided yenowoil. Yie!d41 % . "H NMR 400MH, CDC1, 
» tom): 8.03 (a, ,H);) ; 7.08 (d, 2H>; 6.89 (d, 2H) ; 3.97 (d, 2H); 3.27 ft 2H) ; 3.,6 (d, 2H)- 

^ IT ^ 263 ft 2H); Z02 (s - 3H); 174 1H): ^ « * * 

2H), 1,22 (m, 4H); 0.78 ft 3H). LCMS (ESI) m/ Z 457 (M^, 100%) 
Compound A141 

[method I.]. Pruificauon by HPLC yielded yellow oil. Yield 15%. 'HNMR400MH* 
^(ppn^.ll (s , 1H);); 7,7 (d, 2H); 6.98 (d, 2H); 4.06 (d, 2H,; 3.23 ft 2H) ; 3,2 (d,, 
2H), 3.00 (m, 2H); 2,85 ft 2H); 2.72 ft 2H); 2,0 fe 3H) ; ..81 (m, 4H); 1,28 0» 2HV 0 84 ft 
6H). LCMS (ESI) mfe 457 ftrtT, 100 %) ft 

Compound A142 
y!oxy)-phenyl]-methanone; 

General Procedure 2 provided to monochloro intermediate as yellow cryatel (484 mg 66 % 

r, 80 z, 4oomhz ^ 8 8 - 2i(4 ih>; s - 9i(d - ih); ^ «. 

C„H„ 0114,0,283, 1, LCMS (ESI) m/z 284.3(M+H* 100%) 

[method laj. HPLC provided compound A142 as tan scud (34 mg, 37 % yield). * NMR 
OOMHSCDCI, 5 (pp m): 7.83 (d, 1H); 7.78 (d, 2H); 7.75 (d, 2H); 7,5 (d, 2H); 7,1 (d 2H, 
« (*. >H>; 3.51 a 2H); 2.97 (td, 2H) ; 1,3 (dd, 2H); 1.49-1.42 (m, ,H) ; 1.31-1,7 <m 
6H); 0.84 ft 3H). Exaot maaa calculated for CAFN.O, 463,9, LCMS (ESI) m/ z 
464.0(M+H + , 100%). 

Compound A143 
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[method la]. HPLC provided compound A143 as yellow solid (57 mg, 70 % yield). >H NMR 
400MHz CDCls 5(ppm): 7.75 (d, 1H); 7.11 (d, 2H); 6.95 (d, 2H); 6.46 (d, 2H); 3.46 (d, 2H); 
2.90 (td, 2H); 2.81 (t, 2H); 2.68(t, 2H); 2.07(s, 3H); 1.69 (m, 2H); 1.43-1.38 (m, 1H);1.29- 
1.16 Cm, 6H); 0.83 (t,3H). Exact mass calculated for C^H^O,, 411.22, LCMS (ESI) m/z 
412.0 (M+H*, 100%). 

Compound A144 

S'-Nitro^-propyM'^Il.Z^triazol-l-yl.pheno^-S^S^-tetrahydro^H. 
[1,2'JbipyridinyI; 

[method la]. HPLC provided compound A144 as yellow solid (46 mg, 56 % yield). *H NMR 
400MHz CDC1 3 8 (ppm): 8.62(s, 1H); 8.08 (s, 1H); 7.72(d, 1H); 7.58 (d, 2H); 7.18 (d, 2H); 
6.49 (d, 1H); 3.43(d, 2H); 2.89 (td, 2H); 1.66 (d, 2H); 1.42-1.35 (m, 1H); 1.25-1.11 (m, 6H); 
0.79 (t,3H). Exact mass calculated for C^NA 408.19, LCMS (ESI) m/z 409.0 (M+H* 
100%). 



Compound A145 

l-{2-Nitro-3-[4-(3-o X o-butyl)-pheno X y]-phenyI}-piperidine-4-carbo X yIic acid ethyl ester; 
The intermediate monofluoro was made by method 2. It was obtained as a yellow solid (90 % 
yield). 1 HNMR (CDCI3, 400 MHz) 5 1.20 (t, 3H), 1.77-1.93 (m, 4H), 2.35 (m, 1H), 2.73-2.79 
(t, 2H), 3.18-3.22 (m, 2H), 4.08 (q, 2H), 6.77-6.86 (m, 2H), 7.25-7.31 (m, 1H). Exact mass 
calculated for C 14 H 17 FN 2 0 4 296.12, found 297.2. Following general procedure 1, compound 
A145 was obtained as a yellow oil (61 %). 1 HNMR (CDC1 3 , 400 MHz) 6 1.19 (t, 3H), 1.77- 
1.83(m, 2H), 1.88-1.92(m, 2H), 2.07(s, 3H), 2.30-2.33 (m, 1H), 2.66-2.82(m, 6H), 3.18- 
3.22(m, 2H), 4.07 (q, 2H), 6.50 (d, 1H), 6.79 (d, 1H ), 6.88(d, 2H), 7.08(d, 2H), 7.16(t,lH). 
Exact mass calculated for C24H 28 N 2 0 6 440.19, found 441.1 (MH 4 ). 

Compound A146 

l-[3-(4-Benzoyl-phenoxy)-2-nitro-phenyl]-piperidine-4-carboxyUc acid ethyl ester; 

[method 2]. Intermediate was obtained as a yellow solid (90 % yield). 'HNMR (CDC1 3 , 400 
MHz) 8 1.20 (t, 3H), 1.77-1.93 (m, 4H), 2.35 (m, 1H), 2.73-2.79 (t, 2H), 3.18-3.22 (m, 2H), 
4.08 (q, 2H), 6.77-6.86 (m, 2H), 7.25-7.31 (m, 1H). Exact mass calculated for C 14 H 17 FN 2 a, 
296.12, found 297.2 (MH*). Following the general procedure 1, compound A146 was 
obtained as a yellow solid (44 %). J HNMR (CDC1 3 , 400 MHz) 8 1.20 (t, 3H), 1.80-1.91 (m, 
4H), 2.37(m, 1H), 2.74-2.81(m, 2H), 3.22-3.25 (m, 2H), 4.10 (q, 2H), 6.68(d, 1H), 6.93 (d,' 
1H), 7.02 (d, 2H), 7.29 (t, 1H ), 7.42(t, 1H), 7.52(d, 1H), 7.70(d, 2H), 7.76(d, 2H). Exact 
mass calculated for C2 7 H 26 N 2 0 6 474. 1 8, found 475.2 (MH*). 
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Compound A147 
H-I^Ethoxy-pip^^ 

methanone; ' 
[method la]. Purification by HPLC. Yield 24 %. » H NMR 400MHz CDC1 3 6 (pp m) - 8 03 (s 
1H);); 7.66 (m, 4H); 7.07 (m, 2H);6.98 (m, 2H); 3.65 (m, 2H); 3.48 (m, 1H); 3.39 (q 2H)- ' 
3.25 (m, 2H); 1.77 (m, 2H); 1.56 (m, 2H); 1.06 (t, 3H). LCMS (ESI) m/z467 (M^ 100%) 

Compound A148 

[method 3]. Purification by HPLC. Yield 35 % yellow oil. 'H NMR 400MHz DMSO S 
6**. 8.26 (s, 1H); 6.67 (s, 1H) ; 4.82 fe 1H) ; 3.75 (m> 2H); 3.68 fe 3H); 3.31 (n, 2H); 1.76 
(m, 2H); 1.41 (m, 2H). LCMS (ESI) m/z 389 (M 4 H + , 100%) 

Compound A149 

H6-(4-Acetyl-phenoxy)-5.mtro- Py rimidin-^ acid ^ ^ 

[method la]. The mixture was purified by HPLC to give compound A149 as a yellow solid 
(57 mg, 70 %). 'HNMR (CDC1 3 , 400 MHz) 6 1.28 ft 3H), 1.80-1.90 (m, 2H), 1.98-2 03 (m> 
2H), 2.62 (s, 3H), 3.22 ft 2H), 3.97^.03 ( m , 2H), 4.17 (q, 2H), 7.25 (d, 2H), 8.02 (d, 2H) 
8.17 (s, 1H). Exact mass calculated for C 2 oH22N 4 0 6 414.15, found 415.2 (MH 4 ). 

Compound A150 

(l-{^[4-(4-Fluoro-benzoyl)- P henoxy]-5-nitro- P vn^ 
phenyI)-methanone 

[method la]. Purification by HPLC. Yield 40 % of a yellow solid as TFA salt. 'H NMR 
400MHz CDC1 3 8 (ppm): 10.0 (s, 1H); 8.19 (s, 1H); 8.01 (m, 2H); 7.91 (m, 2H); 7.76 (m 
4H); 7.19 (m, 2H); 7.09 (m, 4H); 4.06 (d, 2H); 3.52 (m, 1H); 3.25 (m, 2H); 1.88 (m, 4H)' 
LCMS (ESI) m/z 545.4 (M^T, 100 %) 

Compound A151 

4-(4- { <H4K4-Fluoro^^ 
2-one 

[method la,. Purification by HPLC yie.ded yellow solid. Yield 62 %. 'H NMR 400MHz 
CDC ll5 (ppm): 8.25 (s, 1H) ; 8.04 (m> 2H); 7.26 (n, 4H); 7.10 (d, 2H) ; 4.19 (nt, 2H); 3.6! (m> 
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1H);3.35 (m, 2H); 2.96(t; 2H); 2.83 (t, 2H); 2.21 (s, 3H); 2.00 (m, 4H). LCMS (ESI) m/z 
493 .4 (M+lT, 100%) 

Compound A152 

^Methanesulfonyl-pheno^^ 
pyrimidine 

[method la]. The crude was dissolved in DMF and purified by HPLC.Yellow solid. Yield 66 
mg, 72 %. 'H-NMR (400 MHz, CDC1 3 ) 5(p pm ): 8.43 (m, 1H); 8. 12 (s, 1H); 7.94 (tt 2H)- 
7.49 (ddd, 1H); 7.28 (tt, 2H), 7.15 (m, 1H); 7.01 (m, 1H); 4.10 (heptet, 1H); 3.96 (tt 2H)' 
3.34 (m ,2H); 3.00 (s, 3H); 2.15 (xn, 2H); 1.75 (m, 2H). LCMS (ESI), m/z 488 (M+H+, 100%) 

Compound A153 
4<4-Methane S ulfonyl-phe™^ 

pyrimidine ' 
[method la]. The crude was dissolved in dichloromethane and purified by HPLC Yellow 
solid. Yield 85 mg, 87 %. 'H-NMR (400 MHz, CDC1 3 ) 5(ppm): 8.41 (m, 2H); 8.10(s 1H)- - 
7.94 (m, 2H); 7.79 (m, 2H); 7.33 (m, 2H); 4.02 (m, 3H); 3.37 (m, 2H); 3.06 (s, 3H); 2.20 (m, 
2H); 1.78 (m, 2H). LCMS (ESI), m/z 488 (M+KT, 100 %) 

Compound A154 
4^4-Methanesutfonyl^^ 

[method la]. The crude was dissolved in dichloromethane and purified by HPLC Yellow 
solid. Yield 80 mg, 83 %. 'H-NMR (400 MHz, CDC1 3 ) 8(p P m): 7.97 (s, 1H); 7.78 (m, 2H)- 
7.21 (m, 2H); 7.15 (m, 3H); 7.08 (m, 2H); 3.80 (m, 2H); 3.16 (heptet, 1H); 3.06 (m, 2H); 2.86 
(s, 3H); 1.87 (m, 2H); 1.50 (m, 2H). LCMS (ESI), m/z 487 (M+H*. 100%) 

Compound A155 
H5-Nitro-6-(4-t^^ 
carboxylic acid ethyl ester 

[method la], yellow solid (92 %). >H NMR (CDC1 3 , 400 MHz) 5 1.28 (t, 3H) 1 79 (m, 2H) 
1-98 (m, 2H), 2.58 (m, 1H), 3.18 (t, 2H), 3.85 (m, 2H), 4.10 (q, 2H), 7.58 (d, 2H), 7.67 (d 
1H), 8.09 (s, 1H), 10.13 (s, 1H). Exact mass calculated for C 19 H 20 F 3 N 5 O 4 S 471.45, found ' 
472.1 (MET). 



Compound A156 
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methanesulfonyl-phenoxyl-pyiimidine 

^^taW^C^,,^^ ^^^^ 

^ « 1 ^:rr phy ' e,uted ^ so% ■ w - c***,, 

7 ™ t ' HNMR ~^> sS (pp m) : 8 . 2 4 (s , I H,, 7.93(d,2H), 
7.26(d, 2H), 5.95(s, IH ), 4.10 (m, 2H), 3.96 ( m , 2H ), 3.17 (q, 1H), 3.02 (s,3H) 2 14 fa 2H) 
1*5 fa, 2H), ,.28 ( d, 6H). T.CMS (ESI, to Ws o s S: nJL (^ l^' ^ 

Compound A157 
pyrumdine-5-carbaldehyde 

Compound A256 was hydrolyzed using Ha aq in a mixture of acetone/acetonMe ,„ give 
Confound A257 (30.0mg, 93.7 2 o/„) ; 'H NMR 400MHz CDC1, , (ppm^O.SfelH) 8 .7 (s 

Compound A158 

Il,2,3JtMadiazoI-4-yl-phenoxy)-pyrimidine 

2^7.^ ;^:° 0MHzCBa ' ' *««* «* * '«), 8 .31(s,,H), S.08(d, 2H), 7.28(4 

WO^' ^ ^ ^ LCMS ^ &r »" (M + H*. 

^^^^Nmo-S-W^^ 
U» was prepared nstag the lowing ^ phosphonis ^ 
2184.8mmol) was added drop wise (additional rWl) ta DMF at 0 °C, and stirred to 1 hour 
ueatod with 4,6 mhydmxypyridimidine ( 5 0.0g, 446.1 mmol) and stored to half hour atroom 
temperature. The heterogeneous mixture was refluxed for 3 hours. The vo.affles were 
removed at reduce pressure, and the residue was poured in ice water and extract wiih 
chloroform and dieurylether, wash with sodium hicarhonate and concentrate under high 
vacuum. The resulting mixture wan purified on sihea (CH 2 C1 2 ) to afford 4,6-dichloro- 
P^mrdine-5-carbaldehyde as a yeltow solid (54.0 g). 'HNMR 400MHz CDC1, a (ppm)- 
10.3 (s,lH, aldehyde), 8.7 (s,lH, pyrimidine). 

Compound ^-DicMoro^yrimidine-S-earhaldehyde (8.6g, 0.049mmol), anhydrous 
ethylene ghycol (8.2ml) andp-Toluene-smfonio acid (150mg) were mixture in henzene (200 
ml) and heated nnder reflux for 3 hours. Concentrate under high vacuum-worked up with 
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chloroform, water, sodium bicarbonate and sodium chloride, concentrate. The reaction 
mixture was purified on silica (CH 2 C1 2 ) to give 4,6-Dichloro-5-[l,3]moxolan-2-yl-pyrimidine 
(8.86g, 82.5%). 'H NMR 400MHz CDC1 3 8 (ppm): 8.8 (s, 1H), 6.3 (s,lH), 4.3 (m 2H ) 
4.1(m,2H). 

To a mixture of 4,6-dicWoro-5-[l,3]teolan-2-yl-pyrimidine (100.0 mg, 0.45mmol) 
and added Potassium Carbonate (80.62mg, 0.45mmol) in DMF (5mL) cooled to 0° C was 
added a solution of 4-[l,2,3]-thiadiazoM-yl-phenol (DMF) drop wise. The resulting mixture 
was stirred at room temperature for 30 minutes to give 4-chloro-5-[l,3]dioxolan-2-yl-6-(4- 
[l,2,3]thiadiazoM-yl-phenoxy)-pyrimidine. LCMS (ESI) for C 15 H„C1N 4 0 3 S: m/z 362 9 (M 
+ ET, 100%). 

Compound A159 

4.[4-(3-I S opropyl-[l,2,4]o X adia Z ol-5-yl)-piperidm-l-yIJ.6-(4-[l,2,3]thiadi^ 
phenoxy)-pyrimldine-5-carbaldehyde 

White solid (18.01 mg, 25.9%); «H NMR 400MHz CDC1 3 5 (ppm): 10.7(s, 1H), 8.67 (s, 1H), 
8.26(s,lH), 8.14(d, 2H), 7.34(d, 2H), 4.19 (m, 2H), 3.40 (m, 2H), 3.26 (m, 1H), 3.07(q,' 1H),' .. 
2.20 (m, 2H), 2.02 (m, 2H), 1 .33 (d, 6H). LCMS (ESI) for C^N^S: m/z 478.2 (M + H+ 
100%). 

Compound A160 

4-[4-(3-IsopropyHl,2,4]o X adiazo^ 
phenoxy)-pyrimidine-5-carboxylic acid 

White solid (3.8 mg, 13.63%); ' H NMR 400 MHz MeOD 8 (ppm): 9.23 (s, 1H), 8.13(d, 2H) 
8.06(s,lH)„ 7.29(d, 2H), 4.61 (m, 2H), 3.30 (m, 2H), 3.05(q, 1H), 2.15 (m, 2H), 1.97 (m, 2H), 
1.32 (d, 6H); LCMS (ESI) for C 23 H 23 N 7 0 4 S: m/z 494.3 (M + H+, 100%). 

Compound A161 

[4-[4-(3-I S opropyl-[l,2,4]ox a{ U^ 
phenoxy)-pyjrimidin-5-yI]-methanol 

Yellow solid (17.5mg, 85.03%); *H NMR 400MHz CDC1 3 8 (ppm): 8.63 (s, 1H), 8.31(s,lH), 
8.11(d, 2H), 7.27(d, 2H),4.77 (s,2H), 4.23 (m, 2H), 3.28 (m, 2H), 3.28 (m, 1H), 3.07(q, 1H), 
2.21 (m, 2H), 2.03 (m, 2H), 1.34 (d, 6H); LCMS (ESI) for C^N^S: m/z 480.3 (M + H* 
100%) 

Compound A162 

[4-[4K3-I S opropvl-[l,2,4]oxadi^^ 
pheno^-pyrimidm-S-ylmethyll-dmiethyl-amine 
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White solid, (4 ; 2mg, 15.83%), LCMS (ESI) for (^H 30 N 8 O 2 S: m/z 507.3 (M + H*, 100%). 
Compound A163 

^(S-tert-ButyHl^oxadiazol^^^ 
yloxy)-5-nitro-pyrimidine 

Compound A163 was prepared using the general procedure for the addition of amine 
to pyrimidine; yellow solid (82mg, 81%). 'h NMR 400MHz CDC1 3 8(ppm): 8.60(s, 1H); 
8.19(s, 1H); 8.18(d,lH); 7.79(d,lH); 4.12(db,2H); 3.39-3.29(m,3H); 3.26(s,3H); 
2.22(db,2H); 2.06-2.02(m, 2H); 1.36(s,9H).Exact mass calculated for QjH^N 7 O e S 503.16, 
LCMS (ESI) m/z 504.2^+1^, 100%). 

Compound A164 

4-[4-(3-I S opro P yl-[l ) 2,4]oxa^^ 

2-methyI-pyrimidine-5-carbonitrile 

To a solution of 4-cWoro-6K4-memanesiilfonyl-phenoxy)-2-memyl-pyrirnidine-5- 
carbonitrile (80.0 mg, 0.25 mmol) and 4-(3-i S o P ro Py l-[l,2,4]oxadiazol-5- y l)-piperidine (107.L 
mg, 0.50 mmol) in DMF (1 mL) was added potassium carbonate (68.3 mg, 0.50 mmol) and 
the resulting mixture was left stirring for 2 hours at room temperature. Worked up with ethyl 
acetate, sodium bicarbonate, dried with magnesium sulfate and evaporated. The crude 
product was crystallized with ethyl acetate/hexane over night and filtered off to afford 
Compound A164 as a yellow solid (30.6mg). LCMS (ESI) for C^^S: m/z 483.3 (M + 
H+, 100%), J H NMR 400MHz CDC1 3 5 (ppm): 8.00 (d, 2H), 7.38 ( d, 2H), 4.82 (m, 2H), 
3.45 (m, 2H), 3.31 (m, 1H), 3.10 (s, 3H), 3.08 (m, 1H), 2.35 (s, 3H), 2.24(m, 2H), 2.03 (m 
2H), 1.34(d, 6H). 



Compound A165 

l-^^S-IsopropyHl^Joxadiazol^^^ 
phenoxy>pyrimidin-5-yl]-ethanone 

To a solution of l-[4^hloro-6-(4-memane S ulfonyl-phenoxy)-pyrirmdin-5-yl]- 
ethanone (0.21 mmol, 70 mg) and ^(S-isopropyl-El^^Joxadiazol-S-y^-piperidine (0.21 
mmol, 49 mg) in N,N-dimethyl formamide (500 uL) was added potassium carbonate (.21 
mmol, 29 mg). The mixture was microwaved at 100 °C for 150 seconds. Its progress was 
monitored by thin layer chromatography and LCMS. The reaction was treated with water and 
the desired compound was extracted in ethyl acetate. Organic layer was evaporated in vacuo. 
Purification by HPLC provided Compound A16S as a white solid (20 mg, 20%). 'H-NMR 
(400 MHz, CDCI3) 8(ppm): 8.24 (s, 1H); 8.01 (d, 2H); 7.32 (d, 2H); 4.02 (m, 2H); 3.22 (m, 
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3H); 3.10 (m, 1H); 3.08 (s, 3H); 2.69 (s, 3H), 2.18 (m, 2H), 2.02 (m, 2H); 1.35 (d, 6H) 
LCMS (ESI), m/z 486.3 (M+H+, 100%). 

EXAMPLE 13 

SYNTHESES OF COMPOUNDS OF THE PRESENT INVENTION 
Compound Bl 

l-{6-[(Benzo[13]dio X ol-5-yImethyl)-amino]-5-mtro-pyru^ 
carboxylic acid ethyl ester; General Method 14. 

Starting material, ^Woro-S-mfro-pyrimi^^^ acid 
ethyl ester was prepared by general method 2. A mixture of 6-chlo r0 .5-nitro-pyrimidin-4-yl}- 
pipendme-4-carboxylic acid ethyl ester (63 mg,0.2 mmol), amine (1.1 eqv, 33 mg, 0 22 
mmol) and potassium carbonate (1.1 eqv, 31 mg,0.22 mmol) in DMF (1 ml) was stirred at 
100 °C for 3 minutes in Smith microwave Synthesiser. HPLC purification afforded compound 
Bl as yellow oil (59 mg, 54 %). >H NMR 400MHz CDC1 3 5 (ppm): 8.58 (s, 1H); 8.01 (s 1H)- 
6.63 (d, 2H); 6.61 (s, 1H); 5.79 (s, 2H); 4.51 (d, 2H); 3.99 (q, 2H) 3.70 (dt, 2H); 3.10 (td, 2H)' 
2.48 (m, 1H); 1.88 (dt, 2H); 1.70 (td, 2H); 1.09 (t, 3H). Exact mass calculated for C^ 
N 5 0 6 429.16, LCMS (ESI) m/z 430.0 (M+HT, 100%). 

i 

Compound B2 

l-[5-Nitro-6<3A5-trimetho^ 
acid ethyl ester; 

[method 14]. Filtered the reaction mixture and the filtrate was purified by semi preparatory 
HPLC afforded the pure product in 28 % yield. 'H NMR, 400MHz, CDC1 3 , 8 (ppm)- 8 71 (m, 
1H); 8.07 (s, 1H); 7.10 (s, 2H); 6.42 (s, 2H); 4.56 (d, 2H); 4.02 (q, 2H); 3.71 (s, 6H); 3.69 (s 
3H); 3.16 (m, 2H); 2.52 (m, 1H); 1.91 (m, 2H); 1.74 (m, 2H); 1.12 (t, 3H). LCMS (ESI) for ' 
C22H29N5O7: m/z 475(M+H*, 100 %). 

Compound B3 
(5-Nitro-6-piperidm-l^^ 

[method 14]. The product was purified by Preparatory TLC using hexane/ ethyl acetate (9-1) 
HNMR400MHzCDCl 3 5(ppm): 8.65 (s); 8.05 (s, 1H pyrirmdine); 7.65 (d, lH)-750(m, " 
2H); 7.40 (d, 1H); 5.00(s, 2H); 3.50 (m, 4H), 1.80 (s, NH); 1.75-1.60 (m, 5H) 

Compound B4 
l-[5-Nitro-6<2-tri^^ 
acid ethyl ester; 
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[method 14,. residue « flltered tough a silica plug ^ El0Ac/hexane . ffid 
solvent removed in vacuo. Yieid 0.143 g, 50 %. Yellow oil. H NMR 4O0MH, CDC1 S 8<pp,nV 

rcsB ^ ^ 1H>; 2 -° 3 <* 2H): J ' 85 ^ 2H > 128 * 3H, 

LCMS (ESI) m/z 390 (M+H+, 100 %) 

Compound B5 

acid ethyl ester; J 

UK* BtOAc/hexane; 10:90]. Yield 0.227 g. 73 %. Yellow oil. 'H NMR 400MHz CDC1, 
8 (ppm): 8.60 (m , 1H); 8 . 06 (s> 1H) . , (d _ ^ 

3-90 (TO, 2H); 3.22 (n> 2H) ; 2.64 ( m , 1H); 2.03 <fc 2H); 1.85 (m , 2H); 1.2^ 3H, 
Compound B6 
acid ethyl ester; 

S.O,; EtOAo/hexane; !0:90. Yield 0. 177g, 65 %. YeUow solid. 'H NMR 400MHz CDC1, 
^* 8 69 1H>; 8 06 fe ^ 7 61 >H); 7.54 ta 2H) ; 7.48 (m> 1H); 4 . S7 (m 2H) . 
«7 (n, 2H); 3.90 ta 2H> ; 3.22 (m , 2H); 2.64 (m , lH); 2.03 (u, 2H) ; l^ 2H>! 1^ 



Compound B7 
(5-Nitro-6-p^^ 

'H NMR 400MHz CDC1 3 6 (ppmV 8 65 <sY 8 ns *, i w • • ^ • ^ 

2m- 74n«,m, m / ( ' ' Py"™^ 7 -65 (d. 1H); 7.50 (m, 

2H), 7.40 (d, IB); 5.00(s, 2H); 3; 50 ( m , 4H,), 1.80 (s, NH),1.75-1.60 (a, 5H) 

Compound B8 

£ N ^p'p»™ta-i-vt^^^ 

(8 1: ). H NMR 400MHz CDC, 8 « 9.05 ( s); 8.05 (s,lH, pvrtaidine); 7.70 ft 2H> 
7.50 (d, 2H); 4.90 ( s , 2H); 3.40 (n ,4H,), L75-1.60 (.m, 6H) 



Compound B9 
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HS-Ammo-^S-tr^^ 

acid ethyl ester; General Method 15. 

Di-substituted-S-nitropyrimidine (180 mg, 0.4 mmol) was dissolved in ethyl acetate (5 mL) 
and flushed with N 2 gas. Palladium catalyst [5 %, Pd/C] was added and hydrogen gas was 
mixoduced into the mixture. The reaction mixture was stirred for 4 hours at room temperature 
The reaction mixture was filtered through Celite and the solvent was removed under vacuo 
Y.ld 0.158 g, 940/0. White solid. l HNMR40QMHzCDCI s Pfe»0: 8.69 (n, 1H)-806( S 
1H); 7.61 (m, 1H); 7.54 (m, 2H); 7.48 (m, 1H); 4.87 (m, 2H); 4.17 (m, 2H); 3.90 (m, 2H)- 
3.22 (m, 2H); 2.64 (m, 1H); 2.03 (m, 2H); 1.85 (m, 2H); 1.28 (m, 3H). LCMS (ESI) m/z 424 
(M+H+,100%) 



Compound B10 

H5-Amino-6-(4-trmuorome^ 
acid ethyl ester; 

[method 15]. Yield 0.121 g, 72 %. White solid. 'H NMR 400MHz CDC1 3 8(p P m)- 8 13 ( s 
1H); 7.58 (d, 2H); 7.46 (d, 2H); 4.75 (m, 2H); 4.17 (m, 2H); 3.43 (m, 2H); 2.86 (m, 2H)- 249 
(m, 1H); 2.05 (m, 2H); 1.86 (m, 2H); 1.29 (m, 3H). LCMS (ESI) m/z 424 (M+H+, 100%) 

Compound Bll 

H^-Bromo-phenylammo)-^ acid 
ester; General Method 16. 

[6^hloro-5-nitro-pyrimidin^-yl]- p i P eridine^-carboxylic acid ethyl ester (415 mg 1 32 
mmol) and 4-bromoaniline (309 mg, 1.80 mmol) were dissolved in anhydrous l^dioxane 
(0.5-1 ml) and irradiated in a sealed microwave reaction tube at 250 °C for 300 seconds The 
reaction mixture was passed through a silica plug [Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.070 
ft 12 %. Yellow solid. 'H NMR 400MHz CDC1 3 8 (ppm): 9.98 (s, 1H); 8.03 (s, 1H)- 7 41 (m 
2H); 7.17 (m, 2H); 4.09 (m, 2H); 3.83 (m, 2H); 3.16 (m, 2H); 2.77 (m, 1H); 1.97 (m, 2H); 
1.78 (m, 2H); 1.20 (m, 3H). LCMS (ESI) m/z 451, 452 (M+H*, 100 %) 

Compound B12 
W5-Nitro^H4-tri^^ 
acid ethyl ester; 

[Method 16]. Yield O.OlOg, 14o/„. Yellow solid. 'H NMR 400MHz CDC1 3 8 (ppm)- 10 1 1 ( s 
1H); 8.07 (s, 1H); 7.69 (d, 2H); 7.54 (d, 2H); 4.09 (m, 2H); 3.84 (m, 2H); 3.17 (m, 2H); 2.5 8 ' 
(m, 1H); 1.97 (m,2H); 1.79 (m,2H); 1 .20 (m, 3H). LCMS (ESI) m/z 440 (M+H*, 100%) 
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Compound B13 

ester; 

[method 16] Yield 0.062 g, 93 %. Yellow solid. 'H NMR 400MHz CDC1 3 5(pp m ). g 09 (s 
1H); 7.33 (m , 2H); 7.17 (m, 3H); 4.14 (m, 2H); 3.92 (m, 2H); 3.54 (s, 3H); 3.19 (m, 2H); 2 58 
Cm. 1H); 1.99 ( m , 2H); 1.83 (m, 2H); 1.26 (m, 3H). LCMS (EST) m/z 386 (M+H+, 100 %) ' 

Compound B14 
l-r5-Nitro-6K4-tri^^^ 
acid ethyl ester; 

[Method 16]. Yield 0.066 g, 92 %. Yellow solid. 'H NMR 400MHz CDC1 3 p(ppm)- 10 09 (s 
1H); 8.11 (s, 1H); 7.63 (d, 2H); 7.22 (d, 2H); 4.17 ( m , 2H); 3.91 (m, 2H); 3.25 (m, 2H); 2.66' 
(m, 1H); 2.05 (m, 2H); 1.86 (m, 2H); 1.28 (m, 3H). LCMS (ESI) m/z 456 (M+HM00%) 

Compound B15 ( 

H<H4-FIuoro-phenylammo^^ acid 
ester; * 

[Method 16]. Yield 0.071 g, 100 %. Yellow solid. 'H NMR 400MHz CDC1 3 5(ppm)- 10 01 
(s, 1H); 8.08 (s, 1H); 7.50 (m, 2H); 7.06 (m, 2H); 4.16 (m, 2H); 3.90 (m, 2H); 3.23 ( m 2H) - 
2.65 (m, 1H); 2.03 (m, 2H); 1.86 (m, 2H); 1.27 On. 3H). LCMS (EST) m/z 390 (M^,^) 

Compound B16 

l-[6K3,5.Dffluoro-phenyIammo)- 5 .mtro.p y rimidm^ 
ethyl ester; 

[Method 16]. Yield 0.066 g, 89 %. Yellow solid. 'H NMR 400MHz CDC1 3 8(pp m )- 10 13 (s 
1H); 8 15 (s , 1H); 7.29 (m, 2H); 6.60 (m, 1H); 4.16 (m, 2H); 3.90 (m, 2H); 3. 22 (m , 2H); 2.64 
(m, 1H); 2.03 (m, 2H); 1.84 (m, 2H); 1,27 (m, 3H). LCMS (EST) m/z 408 (M+H+,100%) 

Compound B17 

l-[6-(3,5-Dichloro- P hen* 
ethyl ester; 

[Method 16]. Yield 0.023 g, 33 %. Yellow solid. »H NMR 400MHz CDC1 3 5(p p m )- 10 08 (s 

^ ^ 2H)i ^ 1H); 4 ' 17 (m ' 2H); 3 - 91 (m > ^ 3 - 23 ^ 2H); 2.66 
(m, lH); 2 .05(m,2H); 1.85 (m, 2H); 1.28 (m, 3H). LCMS (ESI) m/z 440 (M+H*. 100%) 

Compound B18 
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ethyl ester; J 

[S.02, EtOAc/hexane; 20:80]. Yield 0.063 g, 70 %. Orange oil. ! H NMR 400MHz CDCh 
*Ppm): 0.96 (a, ,H); 8.00 (a, 1H); 7.17 (s, 1H); 6.8! (m, 2H) ; 5.98 (s, 2H) ; 4..6 (<1> 2H>- 3 91 

m/z416(M+lT, 100%) J 
Compound B19 
carboxyhc acid ethyl ester; 

(Method 16]. The reaction mixture was passed through a silica plug [Si02; EtOAc/hexane- 
28? ^ 0020&M% YdW - M -'HNMR400MH Z CDC Ij p ( pp m ,: 10.21 (s , ,H)'; 

lotr ^ ^ 2H>; 1,20 °* 3H> - LCMS 080 "* 535 > " 6 

Compound B20 



H.C [SrO,, EtOAc/hexane; 20:80]. Yield 0.0,6 g, 22 %. Yellow oil. 'H NMR 400MHz 
CDC, p(Ppm ): ,0.11 (s , 1H); 8,6 (n% 2H); 7,5 te 3H); 4,6 (nr, 2H); 3.92 (m, 2H); 3.25 

S^;„o%) (m ' 1H>; 2 03 ^ ^ ^ ^ '- 28 ^ 3H) - LCMS <*» ^ 390 
Compound B21 

1^3-F.„oro-,h e n yllnl ^^ ^ ^ 

rrt 1 * reaC ' i0n ^ ™ PaS5ed """"^ 3 SUiCa «*<• t Si0 ^ *«>Ac/hexane; 
20:80,. Y,eld 0.034 g, 43 %. Yellow solid. - H NMR 400MH* CDCKppm): ,0,2 ( s> 1H,- 

m 3 '24? IH); 731 ^ 1H): " 3 (m - IH); 6 - 87 (m - 1H * 4 ,7 <* »* 3 " 



Compound B22 
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PUhd !«] ^ by preparatory tsiQ2; EtOAc/hexme; ^ ^ ^ ^ 

«5 ^3 te 2H); 3. 51 3H) ; 3,0 (m , 2H); 2.60 <fc 1H); ,00 (m, 2^.83^, 

2H) ; 1.27(m,3H).LCMSCESDn,/z404(M+H*,100%) 

Compound B23 

H^«M-phe. y ^^ acid ^ 

20:80] - Yidd0008 * 8 % - Y «- 'H««CDa! 

£ 2 ^ ^ 7 2<> ^ 2H); " 2 1H): 4 -' 4 3.8. 0* 2H) ; 

^ooT 1,98(n,,2H); 1 ' 83(m ' 2H): ^^^^^ * 

Compound B24 

[Method 16]. The solvent was removed in vacuo and the residue mmfi^ 7, 

r«5,n • r» a /u residue purified by preparatory TLC 

li>i0 2) EtOAc/hexane: 20:801 Yield flfinxo bo/ v « ., i, 

U,0UJ - xiew °- 00 » & 8 %. Yellow oil. 'H NMR 400MHz CDCU 

^ ; 2 - 01 cm " 2H,; 185 ** im <* 3h > • ^ w-* «• 

Compound B25 

Z^^r"* °° mpound B2s m ye,iow oii (5s * 64 *> * ™* 

Mb CDC1 3 8 (ppm): 8.48 fe 1H); 8.13 ( S , 1H); 7,7 (d, 2H); 7.05 (d, 2H> 4 72 (d 2m- 4 10 
(* m, 3.80 «. 2H); 3,5 (td, 2H) ; ,60 (m> IH); 2 . 00 (dt , ^ ^ ^™ 

- W-ftrtW,^ 451,7,LCMS (ESCm/2452 .7 (M , H - >I ^ H) - 

Compound. B26 

HH(2^DI By d r „. benm ^ 
piperidine-4-carboiylic acid ethyl ester; 
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[method 14]. HPLC provided compound B26 as yellow solid (62 mg, 56 %) ! H NMR 
400MHz CDCI3 5 (p pm ): 8.86 (s,lH); 8.28 (s, 1H); 6.95 (d,lH); 6.93 ( s , 1H); 6.89 (d 1H> 
4.75 (d,2H); 4.25 (q, 2H); 3.96 (dt, 4H); 3.87 (dt, 2H); 3.38 (td, 2H); 2.75 (m IB)- 2 15 
(dt,2H); 1.98 (td, 2H); 1.35 (t, 3H). Exact mass calculated for C 21 H 25 N 5 0 6 443.18 LCMS 
(ESI) m/z 444.6(M+H + , 100%). 

Compound B27 
M6-r(2,3-Dmydro-^^ 
piperidine-4-carboxylic acid ethyl ester; 

[method 14]. HPLC provided compound B27 as yellow solid (62 mg, 56 %) » H NMR 
400MHz CDCU 8(p P m): 8.86 (s, 1H); 8.28 (s, 1H); 6.95 (d, 1H); 6.93 (s, 1H); 6.89 (d, 1H)- 
4.75 (d, 2H); 4.25 (q, 2H); 3.96 (dt, 4H); 3.87 (dt, 2H); 3.38 (td, 2H); 2.75 (m, 1H); 2.15 (dt, 
2H); 1.98(td,2H); 1.35 (t, 3H). Exact mass calculated for C 21 H 2S N s 0 6 443.18, LCMS (ESI) 
m/z 444.6^+^, 100%). 

Compound B28 

H6-l(2,3-Dihydro-benzo^^ 
carboxylic acid ethyl ester; 

[method 14]. HPLC provided compound B28 as yellow solid (62 mg, 57 %) *H NMR 
400MHz CDCI3 5(ppm): 8.47( S ,1H); 8.02(s, 1H); 7.12(8. 1H); 7.02(d, 1H); 6.68(d 1H> 
4.62(d, 2H); 4.50(1. 2H); 4.09(q, 2H); 3.81(dt, 2H); 3.15(d, 2H); 3.12(t, 2H); 2.55(m, 1H)- 
1.95(dt,2H); 1.77(td,2H); 1.19(t, 3H). Exact mass calculated for C^ N 5 0 5 427 19 LCMS 
(EST) m/z 428.1(M+H + , 100%). 

Compound B29 
H6-[(6-Flnoro-4H-be M ^ 
piperidine-4-carboxyHc acid ethyl ester; 

[method 14]. HPLC provided compound B29 as yellow solid (77 mg, 67 %) >H NMR 
400MHz CDCI3 5(p P m): 8.92 (s,lH); 8.09 (s, 1H); 6.88 (dd, 1H); 6.58 (dd,lH); 5.22 (s,2H)- 
«0 (s, 2H); 4.68 (d, 2H); 4.09 (q, 2H); 3.80 (d, 2H); 3.19 (td, 2H); 2.57 (m, 1H); 1.96 (dt, ' 
2H); 1.79(td,2H); 1.19 (t, 3H). Exactness calculated for (^3^0,461.17, LCMS (ESD 
m/z462.3(M+H + , 100%). 

Compound B30 

H^ADmydro^H-benzoIb]^^ 
piperidine-4-carboxyIic acid ethyl ester; 
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[Method 16] . ^ solvent was removed ^ ^ ^ fte residue pirified fey ^ 
[ Sl 0 2 ; EtOAc/hexane; 20:80]. Yield 0.069 g, 71 %. Yellow oil. >H NMR 400 MHz CDC1 3 
o (ppm): 9.96 (s, 1H); 8.09 (s, 1H); 7.24 (m, 1 H ); 7.04 (m, 1H); 6.95 (m, 1H); 4.22 ( m 6H)- 

!f T' 2H) '' 3 ^ 2H); 2 1H); 219 (m ' 2H > 2 03 (m - 2H * 185 to. 2H); 1. 26 (m 

3H). LCMS (ESI) nVz 444 (M+H+,100%) 

i 

Compound B31 
carboxylic acid ethyl ester; 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[S l02 ; EtOAc/hexane; 20:80]. Yield 0.030 g, 29 %. Yellow oil. «H NMR 400MHz CDC1 3 8 
- (PPm): 10.29 (s, 1H); 8.19 (s, 1H); 7.89 (d, 2H); 7.74 (d, 2H); 4.17 (m, 2H); 3.91 (xn 2H)- 
3-75 (xn, 3.75); 3.27 (m, 2H); 3.02 ( m , 6H); 2.66 (m, 1H); 2.07 (m, 2H); 1.87 (m, 2H>; 1.28 
(m, 4H). LCMS (ESI) m/z 521 (M+H+, 100%) 

Compound B32 
carboxylic acid ethyl ester; 

[Method 16]. purified by preparatory TLC [SiG 2 ; EtOAc/hexane; 20:80]. Yield 0 069 g 74 
%- Yellow solid. 1 HNMR400MHzCDCl 3 8(pp m) : 10.06(s, 1H); 8.10 (s. 1H); 7.61 (s'lHV 
7.25 (a, 1H); 7.04 (m, 2H); 4.17 (m, 2H); 3.91 (m, 2H); 3.25 (m, 2H); 2.65 (m, 1H); 2.05 (m,' 
2H); 1.87 (m. 2H); 1.28 (m, 3H). LCMS (ESI) m/z 452 (M+H+, 100 %) 

Compound B33 
carboxylic acid ethyl ester; 

[Method 16]. Preparatory TLC [Si02; EtOAc/hexane; 20:80]. Yield 0.048g, 50% Yellow 
solid. 'H NMR 400MHz CDC 1)P (pp m ): 9.87 (a, ,H); 8.13 (a, 1H) ; 7.67 (m, ,H); 7.25 (a 1H V 
X09 (to, 1H); 6.92 (m> ,H> ; 4.17 (m, 2H); 3.92 (re, 2H>; 3.26 (re, 2H); 2.66 (re, >H); 2.06 (re ' 
2H); 1.88 (m, 2H); 1.58 (m, 2H); 1.28(m, 3H). LCMS (ESI) m/z 452 (M+H*, 100%) 

Compound B34 
4-carboxylic acid ethyl ester; 

[Method 16]. prepare TLC [Si02; EtOAc/hexane; 20:80]. Yield 0.021 g, 22 %. Yellow 
sohd. H NMR 400MHz CDC1, 5 (ppm): 10.23 (s, 1H); 8.35 (re, 1H); 8.07 (a, 1H); 7.51 (re. 
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1H); X21 (m , 1H); 7.08 (m, 1H); 6.57 (m/ 1H); 4.05 ft, 2H); 3.79 (m, 2H); 3.13 (m, 2H)- 2 53 
(m, 1H); 1.93 ( m ,2H); 1.74(m,2H); 1.15 (m, 3H). LCMS (ESI) m/z 460 (M+H + ,100%)' " 

Compound B3S 

ethyl ester; , J 

[method 14]. HPLC provided compound B35 as yellow solid (46 mg, 61 %). > H NMR 
400MHz CDC1 3 8(ppm): 8.71( M H); 8.16(s, 1H); 7 .44( S ,1H); 7370. 1H); 6.35(d 1H> 

i ™ ™ p U(q,2H): 3 " 82(dt ' 2H); 3 ' 26(td ' 2H); 2 ' 61(m ' 1H); 2 - 00(dt ' 2H > ^H); 

1.20(t, 3H). Exact mass calculated for C 17 H 21 N 5 O s 375.15, LCMS (ESI) m/z 376 1 (M+H+ 
100%). u ' 

Compound B36 

^-f^-Methoxy-phe™ 
carboxylic acid ethyl ester; 

(method 14J. HPLC provided compound B36 a, y e„„w solid (77 mg, 69 %) <H NMR 
400MHz CDC1, 5 (ppm) : 9.22 (MH) . 8 . 26 (s 1H) . ^ ^ ^ 

4.19 (,2H); 4.04 ( q , 2H) ; 3.93 (dUH); 3.79 ( S ,3H); 3.39 «. 2H) ; 2.72 (m, 1H); 2.1 1 <* 2H)- 
Compound B37 

l-{6-[2-(5-Methoxy-lH-indol-3-yl)-ethyIamino^ 

carboxylic acid ethyl ester; ' " ~ 

(method 14]. HPLC provided compound B37 as yellow S olid (63 mg, 54 %) 'H NMR 
400MHz CDC, , (ppm): 8.47 «H); 8.04 ( s , 1H>; 7.91 ( s , 1H); 7.19 (d,lH); 7.01 (dd,2H); 
6^80 (dd, ,H); 4.08 «,, 2H); 3.84 (d t 2H); 3.78 (s, 3H); 3.13 («d, 2H) ; 3.03 (,2H) ; 2.54 (m 
5H)M.94(dt,2H); 1.76(«d,2H) ; 1.18 ft 3H). Exactmass calcul«,euf OT C^o s 468. 21 
(ESI) m/z 469.2, 100 %). 

Compound B38 
pyrimidin-4-yl]-amine; 

(Method 36). preparatory XLC [Sift; EtOAc/hexane; 20:80] . Yield 0 003 3 % ^ ofl 
H NMR 400MHz CDCI,? (ppm): 9.78 (a, 1H ); 7.87 fe 1H); 6.85 (m, 1H); 6.74 (m, 1H) ; 
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4.00 (xn, 4H); 3.71 (xn, 2H); 2.86 (xn, 2H); 1.97 (m, 2H); 1.58 (xn, 2H); 1.12 (m, 2H); 1.03 (xn, 
6H); 0.69 (m, 3H). LCMS (ESI) m/z 414 (M+H+, 100 %) 

Compound B39 

(3-FIuoro-phenyl)-[5- n itro-6<4-propyl-piperidm-l-yl)-py^ 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.007 g, 9 %. Yellow oil. >H NMR 4001MHz CDC1 3 
6(ppm): 10.1 1 (s, 1H); 8.08 (s, 1H); 7.59 (xn, 1H); 7.26 (xn, 1H); 7.20 (xn, 1H); 6.82 (xn, 1H); 
3.90 (xn, 2H); 3.04 (xn, 2H); 1.76 (in, 2H); 1.56 (xn, 1H); 1.29 (xn, 2H); 1.20 (xn, 4H); 0.86 (m, 
3H). LCMS (ESI) xn/z 360 (M+lt, 100 %) 

Compound B40 
(3-Methoxy-phenyl)-^ 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.002 g, 2 %. Yellow oil. J H NMR 400MHz CDC1 3 
P(ppm): 10.04 ( s , 1H); 8.04 (s, 1H); 7.21 (m, 2H); 7.04 (xn, 1H); 6.67 (m, 1H); 3.87 (m, 2H)- 
3.75 (s, 3H); 3.02 (m, 2H); 1.74 (m, 2H); 1.49 (xn, 1H); 1. 27 (m, 2H); 1.19 (m, 4H); 0.84 (m, 
3H). LCMS (ESI) m/z 404 (M+ir\l00%) . 

Compound B41 

l-{6-[(3-Fluoro-phenyl)-methyl-amino]-S-nitro-pyrimidm^ 
acid ethyl ester; 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.023 g, 30%. Light brown oil. 'H NMR 400MHz CDC1 3 
P(ppm): 8.13 (s, 1H); 7.26 (m, 1H); 6.88 (m, 3H); 4.13 (q, 2H); 3.91 (xn, 2H); 3.53 (s, 3H); 
3.19 (m, 2H); 2.58 (m, 1H); 1.99 (xn, 2H); 1.81 (m, 2H); 1.24 (m, 3H). LCMS (ESI) m/z 404 
(M+ET.lOO^o) 



Compound B42 

l-[6-(4-Benzoyl-phenylannno)-5-nitro-pvrmudm^-yl]-p^ acid ethyl 

ester; 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.059 g, 65 %. Light yellow solid. >H NMR 400MHz 
CDCI38 (ppxn): 10.31 (s, 1H); 8.21 (s, 1H); 7.89 (m, 2H); 7.82(m, 4H); 7.61 (m, IK)- 7.50 
(m, 2H); 4.19 (q, 2H); 3.94 (m, 2H); 3.27 (xn, 2H); 2.67 (m, 1H); 2.08 (m, 2H); 1.89 (m, 2H); 
1.29 (m, 3H). LCMS (ESI) m/z 476 0^+^,100%) 
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Compound B43 

yI}-piperidine-4-carboxyIic acid ethyl ester; 

[Method 16], The solvent was removed in vacuo and Ihe residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 50:50]. Yield 0.055 g, 56 %. Yellow oil. 'H NMR 400MHz CDC1 3 
P(ppm): 10.09 (s, 1H); 8.1 1 (s, 1H); 7.55 (d, 2H); 7.31 (d, 2H); 5.29 (s, 1H); 4.15 (m, 2H); 
3.89 (m, 2H); 3.63 (m, 2H); 3.22 (m, 2H); 3.01 (m, 6H); 2.64 (m, 1H); 2.03 (m, 2H); 1.84 (m, 
2H); 1.25 (m, 4H). LCMS (ESI) m/z 519 (M+H\l00%) 

Compound B44 

H^Methanesulfonyl-phenylaM^^^^ 
acid ethyl ester; 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 50:50]. Yield 0.032 g, 37 %. Yellow solid. 'H NMR 400MHz CDC1 3 6 
. (ppm): 10.21 (s, 1H); 8.11 (s, 1H); 7.83 (m, 4H); 4.09 (m, 2H); 3.84 (m, 2H); 3.18 (m 2H), 
2.99 (s, 3H); 2.59 (m, 1H); 1.98 (m, 2H); 1.79 (m, 2H); 1.20 (m, 3H). LCMS (ESI) m/z 450 
(M+H+,100%) 

Compound B45 

l-[6-(4-Dimethylsulfamoyl-phenylamino)-5-nitro-pyriimdi 
carboxylic acid ethyl ester; 

[Method 16]. The solvent was removed in vacuo and the residue purified by preparatory TLC 
[Si0 2 ; EtOAc/hexane; 40:60]. Yield 0.060 g, 57 %. Yellow solid. 'H NMR 400MHz CDC1 3 
S(ppm): 10.20 (s, 1H); 8.10 (s, 1H); 7.79 (d, 2H); 7.68 (d, 2H); 4.09 (q, 2H); 3.84 (m, 2H); 
3.18 (m, 2H); 2.64 (s, 6H); 2.57 (m, 1H); 1.98 (m, 2H); 1.79 (m, 2H); 1.20 (m, 3H). LCMS 
(ESI) m/z 479 (M+H+, 100%) 

Compound B46 

H6<3-Methoxy-phenylamino)-5-nto^^ 
ethyl ester; 

[Method 16]. purified by preparatory TLC. [Si0 2 ; 2:3 EtOAc/hexanes]. Yield 75 mg 84% 
Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 8(p P m): 10.15 (s, 1H); 8.16 (s, 1H); 7.24 (m, 2H)- 
7.1 1 (m, 1H); 6.88 (m, 1H); 4.10 (q, 2H); 3.92 (m, 2H); 3.82 (s, 1H); 3.17 (m, 2H); 2.62 
(heptet, 1H); 2.09 (m, 2H); 1.95 (m, 2H); 1.25 (t, 3H). LCMS (ESI), m/z 401 (M + H\ 100%) 
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Compound B47 
ethyl ester; 

IMe«,„d 16 ,. purffiedbypreparatoiylxc [S . 02; 15/85EtoAc/hexmes] Y . eid5s 

.m7 « „ ^ (4 °° ^ 0500 *** 10 57 (S ' 1H); 8 41 «« 

^2H, . » ™ IH>; 4 ^ 2H>; 3 ' 92 5H); 3 - 25 (m " ** 2 63 ^ 
On. 2H); L88 (n,, 2H); 1.24 (m, 3H). LCMS (ESI), ro/z 401 (M + H*. 100%) 

Compound B48 
carboxylic acid ethyl ester; 

[M«h„d 16). Puffed by ^ oteomatography . [Sflica Gel 60; 20/8Q EtoAc/h 

Y.e.d 89 mg , 80 %. Yellow solid. 'H-NMR (400 MHz, CDC.,) 6 <pp m ); IM3 ( , 1H) . 8 „ 

2Z?;:? 5 fe 1H); 420 (m - 2H); 392 ^ 3,5 (m , m; 2. 6S ^ X, * r 

2H); 1.94 (m, 2H); 1.30 ft 3H). LCMS (ESQ, m/z 507 (M+IT, 100%) 
Compound B49 

Method !6]. purified by prepay TLC. [SiO,; 20/80 EtOAc/hexane,]. Yield 61 n* 64 
%. Orange soud. 'H-NMR (400 MHz, CDC1 3 ) 8 (ppro): 10.61 ft !H); 8.24 (s, 1H)- 8 17 (s 
IH); 6.84 (d, IH); 6.62 (dd, 1H) ; 4,7( q , 2H); 3.92 (m , 5H) ; 3.80 (s, 3H); 3,3 ( m 2H) 3 63 
<H*t IH); 2,0 (m> 2H>; 1.84 fta, 2H); 1.25 ft 3H). LCMS (ESI), ^431 (M + tf, 100 %) 

Compound B50 

^•"^^p^^HELC^ded the p^e p^ tin 28 % .. HM ^ 400MHz, 
CDC1,, 6 (ppm): 8.85 (m, IH); 8.32 (s, IH); 7.50 ( s , 1H); 6.73 (d, 2H); 6.63 ft ,H)- 4 96 (d 

2 ; ™ ? ; 413 Cm - 2H); 403 fe 345 2H > ; 286 «* 2 * to ^ 

2.08 (m, 2H); 1.50 ft 3H). LCMS (ESI) for C^O,: «i 475(M + H*. 100 %). 
Compound B51 

^tt„d fl^p^veHELC afforded the pure produo, in 16%. "H NMR, 400MHz, 
' S <h "* 8 81(m - 1H): 1H > ™ ft IH); 6.39 ft 2H); 4.53 (d, 2H); 3.76 ( m 
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2 T^Z T (s ; 3H): 301 ^ ** 168 ( * ^ 112 (m ' 072 «• 3 «>- "»« 

(HM) tor C22H 31 Ns0 5 : m/z 445 (M+ET, 100 %). 
Compound B52 

^ettod 4,. SH » preparalive HPLC afforded the pure produe, to 20 %. 'HNMR^OOMH^ 

2H), 3.96 (m, 1H); 3.83 ( s , 6H); 3.12 (m, 2H>; 1.84 (m, 2H); 138 (m 2H); 1.30 ( m 4HV 0 95 
(t,3H).LCMS(ESl)f„rC J ,H a N ) O 4 : ffl / z 415(M + ir',100%). 30 (m 4H), 0.95 

Compound B53 

phenyl-methanone; *' 

IMethodlq. puriSedbypreparahveTXC. [SiO,; 30/70 E,OAe/hex m e S ].Yield 42 m g 5! 
* Yellow solid. 'H-NMR (400 MH, CDC1.) 5(p p m): 1M (s , 1IJ); ^ (d , 1H); ^ fe 
1H); 7.87 2H); 7.81 (m , 4H); 7.59 fe, ,H) : 7.50 fc. 3H); 7.18 (d, 1H>; 7.01 (d, 1H)- 4 22 

Compound B54 
phenyl)-phenyl-methanone; 

(Method 16]. residue purified by preparatory TLC [Si0 2 ; EtOAc/hexane; 20:80]. Yield 0 057 
ft 68 o/ 0 . yellow solid. 'H NMR 400 MHz CDC1 3 § (ppm); 10.24 (s, 1H); 8.13 ( B . 1H)- 7 80 ' 

2.02 (m, 4H). LCMS (ESI) m/z 564 (M+H*, 100 %) 

Compound B55 

M6-(4-Cyano-p^^ ^ 

[Method 16]. residue purified by preparatory TLC t Si0 2 ; EtOAc/hexane; 20:80]. YieldO 035 
2m7 0 ,ITT id ' ,HNMR4 ° 0MHZ ™3P(pp m) : 10,9 (s , 1H); 8,0 (s, 1H); 7.76 (d, 

r^i ; , r (q - 2H); 3 - 83 cm ' 2H); 317 (m ' 2H); 2 - 58 * 197 « 

(m, 2H); 1,9 (m, 3H) LCMS (ESI) m/z 397 (M+H+,00%) 



Compound B56 
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l-[6-(3,5-Dimetho X y- P henylammo).S-nitro-pyrimid 
ethyl ester; 

[Method 16]. residue purified by preparatory TLC [Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.070 
g, 73 %. Orange solid. J H NMR 400MHz CDC1 3 8 (ppm): 9.84 (s, 1H); 7.91 (s, 1H); 6.60 (d, 
2H); 6.10 (t, 1H); 3.954 (q, 2H); 3.69 (m, 2H); 3.58 (s, 6H); 3.01 (m, 2H); 2.42 (m, 1H); 1.82 
(m, 2H); 1 .63 (m, 2H); 1 .05 (m, 3H). LCMS (ESI) m/z 432 (M+H^lOO'/o) 

Compound B57 

l-[6-(4-sec-Butyl-phenylainmo)-5^^^ 
ethyl ester; 

[Method 16]. residue purified by preparatory TLC [Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.088 
g, 93 %. Orange oil. »H NMR 400MHz CDC1 3 8. (ppm): 10.10 (s, 1H); 8.14 (s, 1H); 7.50 (d, 
2H); 7.21 (d, 2H); 4.19 (q, 2H); 3.94 (m, 2H); 3.26 (m, 2H); 2.63 (m, 2H); 2.06 (m, 2H); 1.87 
(m, 2H); 1.61 (m, 2H); 1.27 (m, 6H); 0.86 (m, 3H). LCMS (EST) m/z 428 (M+H+, 100 %) 

Compound B58 

H6-(4-Heptyl-phenylainmo)-5-nit^ 
ester; 

[Method 16]. residue purified by preparatory TLC [Si0 2 ; EtOAc/hexane; 20:80]. Yield 0.092 
g, 89 %. Orange oil. 'H NMR 400MHz CDC1 3 S(ppm): 10.05 (s, 1H); 8.09 (s, 1H); 7.43 (d, 
2H); 7.18 (d, 2H); 4.16 (q, 2H); 3.90 (m, 2H); 3.22 (m, 2H), 2.60 (m, 3H); 2.02 (m, 2H); 1.84 
(m, 2H); 1.27 (m, 13H); 0.87 (m, 3H). LCMS (EST) m/z 470 (M+H + , 100 %) 

Compound B59 

2'-(4-Beii Z oyl-phenyIaiii m o)0'-nitro-3 J 4,S,6-tetrahydro-2H-[l,4']bipyridmyI-4^ 
carboxylic acid ethyl ester. General Method 17. 

A mixture of 2, 4-dichloro-3-nitro-pyridin e (77 mg, 0.4 mmol), 4-benzoyl-aniline (1.0 eqv, 7 
9mg, 0.4 mmol) and potassium carbonate (1.4 eqv, 78 mg, 0.56 mmol) in DMF (1 ml) was 
stirred in a sealed vessel at 150 »C for 30 mins under microwave irradiation. HPLC provided 
intermediate compound 2-[4-benzoyl-anilmo]^-dicWor 0 -3-nitxo-pyridine as brown solid (58 
mg, 41 % yield). Exact mass calculated for C 18 H 12 C1N 3 03 353.06, LCMS (EST) m/z 
353.6(M+H + , 100%). 

[method 14]. RP-HPLC provided compound BS9 as orange solid (26 mg, 27 % yield). J H 
NMR 400MHz CDC1 3 5 (ppm): 9.55 (s, 1H); 7.89 (d, 3H); 7.74 (d, 2H); 7.57 (t, 1H); 7.46 (t, 
2H); 7.32 ( d, 2H); 6.50 (d, 1H); 4.12 (q, 2H); 3.63 (d, 2H); 3.26 ( t, 2H); 2.63-2.58 (m, 1H); 
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2.04( d, 2H); 1.94 (td, 2H); 1.21(t, 3H). Exact ^ calculated for q^o, 474.19, LCMS 
(EST) m/z 475.3 (M+H*", 100%). 

Compound B60 
l-[5-Nitro-6-(3A5-tr^^ 
acid ethyl ester; 

[Method 16]. purified by preparatoiy TLC. [Si0 2 ; 30/70 EtOAc/hexanes]. Yield 42 mg 41 
%. Orange oil. 'H-NMR (400 MHz, CDC1 3 ) 8(pp m ): 9 .97 (s, 1H); 8.05 (s, 1H); 6.77 (s, 2H)- 
4.08 (q, 2H); 3.81 (xn, 11H); 3.17 (t, 2H); 2.58 (heptet, 1H); 1.97 (t, 2H); 1.78 (q, 2H); 1.19 (t 
3H). LCMS (ESI), m/z 462 (M+H+, 100%) 

Compound B61 

H5-Nitro-6-(4- P en^^ ^ 
ester; 

[Method 16]. purified by preparatory TLC. [Si0 2 ; 20/80 EtOAc/hexanes]. Yield 79 mg 81 
%. Yellow oil. 'H-NMR (400 MHz, CDC1 3 ) 5 (ppm): 9.99 (s, 1H); 8.00 (s, 1H); 7 38 (d 2H)- 
7.12 (d, 2H); 4.09 (q, 2H); 3.83 (m, 2H); 3.15 (m, 2H); 2.55 (m, 3H); 1.95 (m, 2H); 1.79 (m, ' 
2H); 1.53 (m, 2H); 1.24 (m, 7H); 0.81 (t, 3H). LCMS (ESI), m/z 442 (M+H+, 100 %) 

Compound B62 

HH4-(3-Carboxy-propyl)-phenylamino]^^^ 
carboxylic acid ethyl ester; 

[Method 16]. purified by preparatory TLC. [SiC- 2 ; 30/70 EtOAc/hexanes]. Yield 67 mg, 
67%. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5 (ppm): 10.08 (s, 1H); 8.13 (s, 1H)- 749 
(d, 2H); 7.22 (d, 2H); 4.18 (q, 2H); 3.92 (m, 2H); 3.25 (m, 2H); 2.68 (m, 3H); 2.40 (t, 2H)- 
2.06(m,2H); 1.96 (m,2H); 1.88 (m, 2H); 1.27 (t, 3H). LCMS (ESI), m/ Z 458 (M+lT, 100o/„) 

Compound B63 

HH4-(Cyano- P henyI-me^^ 
carboxylic acid ethyl ester; 

[Method 16]. Dry crude B63 was purified by Biotage Horizon 2 [12+M column; 30/70 
EtOAc/hexanes]. Yield 93 mg, 87 %. Yellow film. 'H-NMR (400 MHz, CDC1 3 ) 5(ppm)- 
10.13 (s, 1H); 8.13 (s, 1H); 7.64 (tt, 2H); 7.36 (m, 7H) ; 5.31 (s, 1H); 4.17 (q, 2H); 3.92 (m, 
2H); 3.25 (m, 2H); 2.66 (heptet, 1H); 2.06 (m, 2H); 1.88(m, 2H); 1.28 (t, 3H). LCMS (ESI) 
m/z 486 (M+H+, 100 %) 
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Compound B64 
ethyl ester; 

[Method 16]. Crude B64 was purified by preparatory TLC [Si02; 20/80 EtOAc/hexanes]. 
Yield 55 mg, 55 %. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5(p P m): 9.99 (s, 1H); 8 04 (s 
1H); 7.38 (tt, 2H); 7.16 (m, 2H); 4.09 (m, 2H); 3.84 (m, 2H); 3.16 (m, 2H); 2.56 (heptet, 1H)' 
2.43(m, 1H); 1.95 (m, 2H); 1.79 (m, 8H); 1.31 (m, 2H), 1.20(t, 5H). LCMS (ESI), m/z453 ' 
(M+ET, 100%) 

Compound B6S 

i-tS-Nitro-e^-Il^^triazol-l-yl-phenylamino)^ 
acid ethyl ester; 

[Method 16]. Crude B65 was purified by flash chromatography [Silica Gel 60; 30/70 
EtOAc/hexanes]. Yield 53 mg, 55 %. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5(ppm)- 
10.42 (s, 1H); 8.56 (s, 1H); 8.15 (s, 1H); 8.1 1 (s, 1H); 7.79 (tt, 2H); 7.71 (tt, 2H); 4.17 (q 
2H); 3.93 (m, 2H); 3.26 (m, 2H); 2.66(heptet, 1H); 2.05 (m, 2H); 1.87 (m, 2H); 1.27 (m 3H) 
LCMS (ESI), m/z 438 (M+ET, 100 %) 

Compound B66 

l-[5-Nitro-6-(4-trifluorome^^ 
carboxylic acid ethyl ester; 

[Method 16]. Purified by flash chromatography [Silica Gel 60; 30/70 EtOAc/hexanes]. 
Yield 34 mg, 31 %. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5(p pm ) : 10.72 (s, 1H)- 8 16 (s 
1H); 7.98 (m, 4H); 4.10 (q, 2H); 3.85 (m, 2H); 3.20 (m, 2H); 2.60 (heptet, 1H); 1.99 (m, 2H); ' 
1.81(m, 2H); 1.19 (m, 3H). LCMS (ESI), m/z 503 (M+HT, 100 %) 

Compound B67 

l-[5-Nitro-6K4-[l,23]tWadiazol^yl-phenylammo)- Py rimidm^ 
carboxylic acid ethyl ester; 

[Method 16]. purified by flash chromatography [Silica Gel 60; 30/70 EtOAc/hexanes]. 
Yield 39 mg, 39 %. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 8 (ppm): 10.48 (s, 1H)- 8 65 
(MH); 8.18 (s, 1H); 8.08 (tt, 2H); 7.80 (tt, 2H); 4.16 (q, 2H); 3.94 (m, 2H); 3.26 (m, 2H); 
2.66(heptet, 1H); 2.06 (m, 2H); 1.89 (m, 2H); 1.28 (t, 3H). 



Compound B68 
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amine; 3 ' 

[Methodic Purified by HPLC [Semi-Prep]. Yield 13 mg, 17 o/o. YeUow solid 'H-NMR 
(400 MHz, CDC1 3 ) 5(ppm): 10.13 (s, 1H) : 7.99 (s,lH); 7.73 (m, 4H); 3.79 (m, 2H)- 3 3 (q 
2H); 3.11 (d, 2H); 2.95 (m, 2H); 2.86 (s, 3H); 1.77(m, 3H); 1.18 (m, 2H); 1.02 ( m 3H) 
LCMS (ESI), m/z 436 (M+H+, 100 %) 

Compound B69 
[5-Nitro-H4-propyl^^ 



amine; 



[Method 16]. purified by preparatory TLC [Si0 2 ; 50/50 EtOAc/hexanes]. Yield 27 mg 27 % 
Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5 (ppm): 10.17 (s, 1H); 8.47 (s,lH); 8.07 (s, 1H)- 
8-04 (s, 1H); 7.73 (tt, 2H); 7.63 (tt, 2H); 3.89 (m, 2H); 3.05 (m, 2H ); 1.76(m, 2H); 1.40 (m ' 
1H); 1.24 (m, 6H); 0.85 (t, 3H). LCMS (ESI), m/z 408 (M+HVlOOe/o) 

Compound B70 

{5-Nitro-6-[4-(pyri^^ 

phenyl)-amine; 

[Method 16]. The crude was purified by HPLC. Yield 52 mg, 55 %. Yellow solid. 'H-NMR 
(400 MHz, CDCI3) 8 (ppm): 10.18 (s, 1H) ; 8.47 (s, 1H); 8.37 ( m , 1H); 8.09 (s, 1H); 8.04 (s 
1H); 7.72 (tt, 2H); 7.63 (tt, 2H); 7.43 (ddd, 1H); 7.12 (tt, 1H); 6.94 (m, 1H); 4.15 (heptet ' 
1H); 3.85 (m, 2H); 3.37 (m, 2H); 2.19 (m, 2H); 1.79 (m, 2H). LCMS (ESI), m/z476 (M+H*, 
100 % ) * 

Compound B71 

pyrimidin-4-yl}-amine; 

[Method 16]. Purified by HPLC. Yield 33 mg, 38%. Yellow solid. 'H-NMR (400 MHz 
CDCI3) 5 (ppm): ): 10.01 ( s , 1H); 8.09 (s, 1H); 7.63 (t, 1H); 7.28 (m, 1H); 7.16 (m, 2H); 3.98 
(m. 2H); 3.41 (m, 2H); 3.33 (heptet, 1H); 2.36 (s, 3H); 2.23 (m, 2H); 2.05 (m, 2H). LCMS 
(ESI), m/z 399 (M+H+, 100% ) 

Compound B72 

(4-Methan M uIfonyI^^ 

nitro-pyiimidin-4-yl} 

-amine; 
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[Method 16]. yellow solid.Yield 15.2%. >H NMR 400MHz CDC1 3 5 (ppm): 10.5 (a, 1H); 
8.49 (s, 1H); 8.2 (dd, 4H); 4.26 (d, 2H); 3.64 (m> 2H); 3.60 (m, 1H); 3.33 (s, 3H); 2,67 («.' 
3H); 2.5 (d, 2H); 2.33 (m, 2H). LCMS (ESI) m/z 460,2 (M 4 !^, 100%) 

Compound B73 

{6-[4-(3-Methyl-[l,2,4]oxadiazol-5-yl)-piperfoUn-l-yl]-5-nitro-pyri^ 
[l,2,4]triazol-l-yl-phenyl) -amine: 

[Method 16]. yellow solid. Yield 1 1 %. ' H NMR 400MHz CDC1 3 5 (ppm): 10 (s, 1H); 8.41 
(s, 1H);); 8.02 (s, 1H); 7.97 (s, 1H); 7.64 (d, 2H); 7.55 (d, 2H); 3.84 (d, 2H); 3.24 (m, 2H); 
3.20 (m, 1H); 2.25 (s, 3H); 2,09 (d, 2H); 1 .90 (m, 2H). LCMS (ESI) m/z 449,2 (MlT, 100%) 

Compound B74 

H5-Nitro-6-[4-(4-trffluoromethyl-phe 
4-carboxylic acid ethyl ester; 

[Method 16]. residue purified by preparatory TLC [Si02; EtOAc/hexane; 20:80] 
Yield 0.057g, 56 %. Yellow solid. 'H NMR 400MHz CDCL3 S (ppm): 10.23 (s, 1H); 8.25 (s, 
1H); 7.72 (m, 4H); 7.20 (m, 4H); 4.30 (q, 2H); 4.05 (m, 2H); 3.37 (m, 2H); 2.78 (m, 1H); 2.18 
(m, 2H); 2.00 (m, 2H); 1 .40 (m, 3H). LCMS (ESI) m/z 532 (M+H*,100%) 

Compound B7S 

{6-[4-(3-Ethyl-[l,2,4]oxadiazol-5-yl)- P iperidm-l-yl]-5-mtro-pyri^ 
phenyl)-amine; 

[Method 16]. The desired product was observed by LCMS m/z 414 (M+H*). Purification by 
RP-HPLC.Yield 69 %. 1 H NMR 400MHz CDC1 3 5 (ppm): 10.00 (s, 1H); 8.1 1 (s,lH); 8.09 (m, 
1); 7.12 (m, 3H); 3.97 (d, 2H); 3.29 (m, 2H); 3.26 (m, 1H); 2.69 (m, 2H); 2.18 (m, 2H); 2.06 
(m, 2H); 1.29 (t, 3H). LCMS (ESI) m/z 414 (M+lT, 100%) 

Compound B76 

{6-[4-(2-Methoxy-phenylsutfanyl)-p^ 
[l,2,4]triazoI-l-yI-phenyl)-amine; 

[Method 16]. Yield 43 %. Yellow solid. 'H NMR 400MHz CDC1 3 5 (ppm): 9.98 (s, 1H); 8.33 
(s, 1H);); 7.91 (d, 2H); 7.57 (d, 2H); 7.47 (d, 2H); 7.20 (m, 1H); 7.09 (m, 2H); 6.70(m, 2H); 
3.69 (s, 3H); 3.33 (m, 1H); 3.10 (m, 2H); 1.85 (m, 2H); 1.51 (m, 4H). LCMS (ESI) m/z 505 
(M+H+, 100 %) 



Compound B77 
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^Methan eS uIfo» y l-phen y l H 5^^ 
pyrimidin-4-yl}-amine 

Crude B77 was purified by flash chromatography [Silica gel 60; 50/50 EtOAc/hexanes] 
Yield 49 xng, 50 %. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5(p pm): ): 10.25 (s, 1H> 8 13 
(s, 1H); 7.85 (m, 4H); 7.64 (tt, 1H); 7.43 (m, 1H); 7.1 1 (d, 1H); 6.95 (m, 1H); 4.15 (m, 1H)- 
3.85(m, 2H); 3.38 (m, 2H); 2.99 (s, 3H); 2.19 (m, 2H); 1.79 (m, 2H). LCMS (ESI), m/z 487 
(M+ET, 100%) 

Compound B78 

(3-Metho^-phenyl H 5- m ^ 
amine 

[Method 16]. The crude mixture was purified by preparatory TLC [Si0 2 ; 20/80 
EtOAc/hexanes]. 

Yield 70 m g , 87 %. Yellow solid. 'H-NMR (400 MHz, CDC1 3 ) 5 (ppm): 10.25 (s, 1H)- 8 55 
(m, 1H); 8.25 (s, 1H); 7.60 (ddd, 1H); 7.40 (m, 2H); 7.38 (s, 1H); 7.29 (d, 1H); 7.22 (d 1H> 
7.12 (m, 1H); 4.33 (heptet, 1H); 4.01 (m, 2H); 3.94 (s, 3H); 3.54 (m, 2H); 2.36 (m, 2H); 1.98 
(m, 2H). LCMS (ESI), m/z 439 (M+ET, 100% ) 

Compound B79 
Benzo[l,3]cUoxol-5-yH5^^ 

[Method 16]. Residue purified by preparatory TLC [SiO z ; EtOAc/hexane; 20:80] Yield 
0.005 g, 6 %. Yellow oil. >H NMR 400MHz CDC1 3 8(ppm): 9.92 (s, 1H); 8.01 (s, 1H)- 7 13 
(m, 1H); 6.78 (m, 1H); 6.72 (m, 1H); 5.92 (s, 2H); 3.87 (m, 2H); 3.02 (m, 2H); 1 .74 (m, 2H)- 
1.48 (m, 1H); 1.27 (m, 2H); 1.18 (m, 4H); 0.84 (m, 3H). LCMS (ESI) m/z 386 (M+HM00%) 

Compound B80 

(4-Fluoro-phenyIMM^^ 

piperidin-4-yI}-methanone 

Purification by HPLC. Yield 56 %. yellow solid TEA salt. 'H NMR 400MHz CDC1 3 5 (ppm)- 
11-61 (s, 3H); 10.3 (s, 1H); 9.18 (s,lH); 8.39 (s, 1H); 8.18 (s, 1H); 8.01 (m, 2H); 7.84 (d 2H)- 
7.74 (d, 2H); 7.19 (t, 2H); 4.07 (d, 2H); 3.67 (m, 1H); 3.47 (m, 2H); 2.05 (m, 4H). LCMS 
(ESI) m/z 489.4 (M 4 H + , 100%) 

Compound B81 

[5-Nitro-6-(4-ph^^ 

phenyl)-amine 
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(M«h.d 16]. product precipitated from ^ „ . ^ ^ ft was fl ^ ^ 
washed wid, hexanc. Yield 36 %. 'H NMR 400MHz CDC1, 8 (ppm): 10.17 (a, ,H)- 8 57 ft 
m, MO (d, 2H); 7.76 (d, 2H); 7.66 (d, 2H); 7.42 (m , 2H>; 7.29 (tn, 3H) ; 3.89 2H,- 3 39 
(m, 1H);3.27 (ra> 2H) ; 2.06( m ; 2H) ; ,.71 (ra , 2B). T.CMS (ESI) ^ 47 5.3 (Mtf,',^ ' 

Compound B82 

pM«tod 16] . P^ficato byHPL c. yield ,7 %. red oil. 'H NMR 400MHz 0>C1 )S (pp™). 

m 7 z (s ' iHy - ™ ( - 2H); 746 (m - ih>; 717 702 <■* «, ;.86 ; • 

2H); 3.46 (m, 1H); 3.31 (m, 2H) ; 1.86 (m, 4H). LCMS (ESI) ^440.4 (MIT, 100%) 
Compound B83 

H^-M*M*phe» y .-2^^ 
carboxyhc acid ethyl ester 

(Method 16]. Purification by HPLC yielded orange solid.Yield 30 %. 'H NMR 400MHz 
CDCI3 8 (ppm), 8.34 (s, 1H); 7.90 (m, 2H); 7.68 (d, 3H); 7.04 (s, 1H); 4.32 (m, 2H)-.4 1 1 ( s 
H, 4.06 (m , 2H); 3.44 (m, 2H); 2.83 1H); 2.22 (m, 2H); 2.04 (m, 2H); w, ^ 
LCMS (ESI) m/z 452 (M 4 !!*", 100%) ^ ^ 

Compound B84 

^™^yl-Ptay. H 5-^^ 

[Mettod 16,. ^cation Ey HPLC yielded yellow solid. Yield 9 %. "H NMR 400MHz 

3H), 3.73 (d, 2H); 3.22 („, 1H); 3.13 (m, 2H) ; 2.87 (a, 3H); 1.9! („, 2H); 1 55 (m 2H) 
LCMS (ESI) mlz 486 («, 100%) ^ ^ 

Compound B8S 

y ^2r^ onykp ^^^ 



rMettod 16]. as yellow aolid (68 mg, 72 %). 'H NMR 400MHz CM, 6(ppm ). W 2 (a 1HV 

' ( 2 S ,T 1H); 787 tt 783 (d - 760 ft 1H * - 7 

ft^H). Exact ™aa calculated for 0,^^^470.14, LCMS (ESI) m /z47 I .4(M + ^ 
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Compound B86 

{6-[4-(4-FIuoro-p^^ 

phenyl)-amine 

[method 16] afforded compound B86 as yellow solid (58 mg, 60 %). > H NMR 400MHz 
CDC1 3 5(ppm): 10.2 (s, 1H); 8.13 (s, 1H); 7.87 (d, 2H); 7.81 (d, 2H); 6.92(m, 2H); 6 82 
(m,2H); 4.50 (m,lH); 3.71-3.65 (mj 2H); 3.54-3.51 (m,2H); 2.99 (s,3H); 1.99-1.91 (m2H) 
Exact mass calculated for FN5O5S 487.13, LCMS (ESI) m/z 488.3(M+H + , 100%). 

Compound B87 

(4-Methane S ulfon y l-phe„yl)- {5 -nitro-6-[4-(p y ri^^ 
yl}-amine 

Method 16 afforded compound B87 as yellow solid (56 mg, 60 °/ 0 ). ' H NMR 400MHz CDC1 3 
8(ppm): 10.2(s, 1H); 8.68 (d, 2H); 8.17(s,lH); 7.88 (d, 2H); 7.83(d, 2H); 7.26 (d, 2H)- 4 96 
(m,lH); 3.76-3.69 (m,2H); 3.62-3.57 (m,2H); 3.00 (s,3H); 2.21-2.15 (m 2H); 2.03-1.99 
(m,2H). Exact mass calculated for C21H22 N 6 O 5 S470.14, LCMS (ESI) m/z 471 2^+1^ 
100%). ' 

Compound B88 

(4-MethanesiuTonyl^^^^ 

pyrimidin-4-yI}-amine 

Method 16 afforded compound B88 as a yellow solid (69 mg, 73 %). 'H NMR 400MHz 
CDCI3 8(p P m): 10.2 (s, 1H); 8.52 (d, 2H); 8.14(s,lH); 7.88 (d, 2H); 7.83 (d, 2H); 6 96(t 1H)- 
5.34 (m,lH); 3.79-3.72 (m,2H); 3.58-3.52 (m,2H); 2.99 (s,3H); 2.14-2.08 (m2H); 2.02-1.93 ' 
(m,2H). Exact mass calculated for C 20 H 21 N 7 O s S 471.13, LCMS (ESI) m/z 472 0(M+lf 
100%). " v 



Compound B89 

(4-Methanesutfonyl-pheny^ 
pyrimidin-4-yI}-amine 

Method 16 afforded compound B89 as a yellow solid (52 mg, 54 0/0). ' H NMR 400MHz 
CDCI3 5(p P m): 10.1( S , 1H); 8.56(d, 2H); 8.17(s,lH); 7.89 (d, 2H); 7.83(d, 2H); 7.53(d, 2H)- 
3.92-3.89(m,2H); 3.84(m,lH); 3.44-3.38(m,2H); 3.00(s,3H); 2.26-2.22(m 2H); 1.94- 
1.88(m,2H). Exact mass calculated for C 2lH22 N 6 0 4 S 2 486.1 1, LCMS (ESI) m/z 487 2 (M+H* 
100%). ' ^ ' 
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Compound B90 

pyriimdm-4-yl}-ainine 

Method 16 afforded compound B90 as a as yellow solid (50 mg, 49 %). >H NMR 400MHz 
CDC1 3 5(pprn): l 0 .2(s, 1H); 8.1 1( S ,1H); 7.87 (d, 2H); 7.80(d, 2H); 7.34(d, 2H); 6.79(d 2H)- 
3.86-3.83(m,2H); 3.74(s,3H); 3.22-3.12(m,3H); 2.99(s,3H); 1 .99-1 .95(m 2H); 1.66- 
1.57(m,2H). Exact mass calculated for C 23 H 25 N 5 O s S 2 515.13, LCMS (EST) m/z 516 KM+H 1 " 
100%). ' 

Compound B91 

[e-^-Benzenesulfonyl-p^ 

phenyl)-amine 

Method 16 afforded compound B91 a as yellow solid (5 1 mg, 50 %). 'H NMR 400MHz 
CDCI3 6(ppm): 10.2(s, 1H); 8.12(s,lH); 7.87 (d, 2H); 7.81(d,2H); 7.79(d, 2H); 7.64(t 1H> 
7.53(t,lH); 4.01(m,2H); 3.17(m,lH); 3.08-3.04(m,2H); 2.99(s,3H); 2.08-2.04(m 2H> 1 82- 
1.78(m,2H). Exact mass calculated for C 22H23 N s 0 6 S 2 517.1 1, LCMS (ESI) m/z 51 8 30^ 
100%). v ' 

Compound B92 

{4-[6-(4-Methane S „Konyl-phenylammo>5.mtro-pyrinu^^ 
acid ethyl ester 

[Method 161. afforded compound B92 as a yellow solid (45 mg, 48 %). 'H NMR 400MHz 
CDCI3 5 (ppm): 10.2(s, 1H); 8.18(s,lH); 7.88 (d, 2H); 7.81 (d, 2H); 4.21(q,2H); 3.86-3.83 
(m,6H); 3.46-3.43 (m, 4H); 3.00 (s,3H); 1 .23 ft 3H). Exact mass calculated for C I9 H 24 N 6 C- 6 S 
464.15, LCMS (ESI) m/z 465.3 (M+H*, 100%). 

Compound B93 

(2-Fluoro-phenylM5-ni^^ 
amine 

[Method 16]. The crude was dissolved in dichloromethane and purified by preparative TLC 
[Si0 2 ; 15/85 EtOAc/hexanesJ.Yellow solid. Yield 7 mg, 10 %. ! H-NMR (400 MHz CDC1 3 ) 
5 (p P m): 10.07 (s, 1H); 8.37 (d, 1H); 8.13(m, 1H); 8.08 (s, 1H); 7.43 (ddd, 1H); 7.07 (m, 4H)- 
6.94 (m, 1H); 4.15 (heptet, 1H); 3.85 (m, 2H); 3.36 (m, 2H); 2 .1 8 (m, 2H); 1.79 (m, 2H) 
LCMS (ESI), m/z 427 (M+fiT, 100 %) 



Compound B94 
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amine 



[Method 16]. purified by preparative TLC. [Si0 2; 15/85 EtOAc/hexanes]. Yellow solid 
Yxeld 42 mg, 56 %. 'H-NMR (400 MHz, d>Cl 3 ) 5 (ppm): 10.5 1 (s, 1H); 8.36 (d, 2H> 8 10(s 
1H)- 7.42 (ddd, 1H); 7.10 (d, 1H); 7.03 (ddd, 1H); 6.87 (d, 1H); 4.14 (heptet, 1H); 3.85 (m ' 
5H); 3.35 (m, 2H); 2.17 (m, 2H); 1.78 (m, 2H). LCMS (ESI), m/z 438 (M+H+, 100%) 

Compound B95 
(^Methanesulfonyl-phen^ 

Il^^Joxadiazol-S-yll-piperidin-l-yll-pyrimidm^-amine 

Following the general procedure 16, compound B95 was obtained as a yellow solid (61 %) 
'H NMR (CDC1 3 , 400 MHz) 8 2.06-2.10 (m, 2H), 2.23-2.27 (m, 2H ), 2.99 (s, 3H), 3.31-3 38 
(m, 3H), 3.96-3.99 (m, 2H), 7.55 (t, 1H), 7.70 (d, 1H), 7.86 (dd, 4H), 8.16 (s, 1H), 8.20 (d 
1HX8.28 (s, 1H), 10.2 (s, 1H). Exact mass calculated for G&jPJW* 589. 1, found 590 4 
(MHT). 

Compound B96 

{6-[4-(3-EthyI-[lA41oxadiazol-5-yl)-piperidm-l-yl]-S^^ 
methanesulfonyl-phenyl)-amine 

Following the general procedure 16, compound B96 was obtained as a yellow solid (3 1 %) 
'H NMR (CDCI3, 400 MHz) 5 1.25 (t, 3H), 2.06-2.10 (m, 2H), 2.23-2.27 (m, 2H), 2 70 ( q 
2H), 2.99 (s, 3H), 3.31-3.38 (m, 3H), 3.96-3.99 (m, 2H), 7.84 (dd, 4H), 8.14 (s, 1H), 10.2 (s 
1H). Exact mass calculated for C^NvOsS 473. 1, found 474.2 (MH 4 ). 

Compound B97 

< 6 -< 4 -[ 5 ^l«oro^^ 

(4-methanesulfonyl-phenyl>amine 

Following the general procedure 16, compound B97 was obtained as a yellow solid (93 %) 
H NMR (CDCI3, 400 MHz) 5 2.06-2.10 (m, 2H), 2.23-2.27 (m, 2H), 2.99 (s, 3H) 3 31-3 38 
(m, 3H), 3.96-3.99 (m, 2H), 7.24 (dd, 2H), 7.96 (dd, 4H), 8.04-8.08 (m, 2H), 8.25 (s, 1H), 
10.3 (s, 1H). Exact mass calculated for C^FN^S 539. 14, found 540.3 (Mtf). 

Compound B98 

(4-Methane S uIf 0 nyI- P henyl)- [5 -nitro-6-(4-pyndm-2-y to 
4-yl]-amine 
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Following tte general procedure 16, Compound B98 was obtained as a yellow solid 
(95 %). HNMR (CDC,,, 400 MHz) 5 ,.36-1.47 (m , 2 H), ,.69-1.72 <* 2H), 2.12-2 , 8 (m 
2 2.99 (s, 3H5, 3.00-3.05 <fc 2H), 3.9,-3.94 (m , 2H), 7.52 (d, ,H), 7.65 (dt, 1H) 7.85 (dd 
4H), 8, , (s, ,H), 8.17 (d,lH), 8.82 (d, ,H), ,0.2 (s, ,H). Exact mass calculated for 
C22H24N 6 0 4 S 468.1, found 469.4 (MH 4 ). 

Compound B99 

W 3 -*oP™PyWl,2,4]oxa^^ 
phenylammo)-pyrimidine-S-carbonitrUe 

Following the general procedure, Compound B99 was prepared. 'H-NMR (DMSO-dA 9 38 
(1H, s), 8.21 (1H, s), 7.47 (2H, J - 4.3 Hz, d), 7.23 (2H, J = 4.3 Hz, d), 4.50 (2H, m), 3.35 (2H 
m), 3.02 (1H, xn), 2.51 (3H, s), 2.18 (2H, m), !.79 (2H, m ) 1.83 (6H, J = 7Hz, d) ppn, LCMS-' 
436.3, 351.9, 324.4, 270.2. 

Compound B100 
^-HW-DichW 
carboxylic acid ethyl ester 

[Method 16]. yellow solid (40 mg, 49o/o). 'HNMR (CDC1 3 , 400 MHz) 5 1.28 (t 3H) 187 
(m , 2H), 2.06 ( m , 2H), 2.66 (m, 1H), 3.26 (t, 2H), 3.93 (m, 2H), 4.17 ( q , 2H), 7.37 (m,' 2H) 
7.54 (s, 1H), 7.82 (m, 2H), 8.17 (s, 1H), 10.23 (s, 1H). Exact mass calculated for 
C 2 iH 2 ,Cl 2 N 7 0 4 506.34, found 506.2 (MH 4 ). 

Compound B101 

BenzoMcUoxoI-S-y^^ 
yl}-amine 

[Method 16]. orange solid (9 mg, 14 %). 'HNMR. (CDC1 3 , 400 MHz) 6 1.78 (m 2H) 2 17 
On 2H), 3.35 (m, 2H), 3.83 (m, 2H), 4.14 (m, 1H), 5.92 (m, 2H), 6.75 (xn, 2H), 6.94 (m, 1H) 
7.11 (m, 1H), 7.19 (m, 1H), 7.42 (m, 1H), 8.02 (s, 1H), 8.36 (m, 1H), 9.91 (s, 1H). Exact 
mass calculated for C^H^OsS 452.49, found 453.2 (MH 4 ). 

Compound B102 
(4-Muoro-phenylH^^ 

methanone ' 
[Method 16]. yellow solid (16mg, 44%). 'HNMR (CDC1 3 , 400 MHz) 8 1.89 (m 4H) 3 26 
(m, 2H), 3.51 (m, 1H), 3.96 (m, 2H), 7.10 (m, 5H), 7.92 (m, 2H), 8.08 (s, 1H), 8.13 (m, 1H) 
10.06 (s, 1H). Exact mass calculated for C^N^S 439.41, found 440.3 (MH 4 ). 
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Compound B103 

{H6-(Benzo[13]dioxol-5-yla^ 

phenyl)-methanone 

[Method 16J. orange solid (20 mg, 53 %). 'HNMR (CDC1 3 , 400 MHz) 5 1.89 (m, 4H), 3.26 
(m, 2H), 3.51 (m, IH), 3.96 (m, 2H), 5.92 (s, 2H) 3 6.76 (m, 2H), 7.10 (m, 3H), 7.92 (m, 2H), 
8.03 (s, 1H), 9.91 (s, 1H). Exact mass calculated for C^oFNsOs 465.43, found 466 3 
(MH+). 

Compound B104 

(23-Dmuoro-phenyI)-{5-mtro-6-[4-( Pyr ioan-2-ylsi l lfanyl)-pi P eri^ 
yl}-amine 

[Method 16]. yellow solid (5 mg, 8 %). 1 HNMR (CDC1 3 , 400 MHz) 5 1.78 (m, 2H), 2.17 (m, 
2H), 3.35 (m, 2H), 3.83 (m, 2H), 4.14 (m, 1H), 6.94 (m, 2H), 7.03 (m, 1H), 7.10 (m,' 1H), 
7.42 (m, IH), 7.89 (m, IH), 8.08 (s, IH), 8.37 (m, IH), 10.05 (s, IH). Exact mass calculated 
for QoHigF 2 N 6 C>2S 444.46, found 444.9 (M+H 4 ). 



Compound B105 

(2,4-Dmuoro-phenyl)-{5-nitro-6-[4-( P yridm-2-yl S ulf a nyl)- P ip e rid U n-l^ 
yl}-amine 

[Method 16]. yellow solid (12 mg, 19 %). 'HNMR (CDC1 3 , 400 MHz) 5 1 .78 (m, 2H), 2.17 
(m, 2H), 3.35 (m, 2H), 3.83 (m, 2H), 4.14 (m, IH), 6.85 (m, 2H), 6.93 (m, IH), 1.10 (m, IH) 
7.42 (m, IH), 7.89 (m, IH), 8.05 (s, IH), 8.37 (m, IH), 9.91 (s, IH). Exactmass calculated ' 
for QoH I8 F 2 N 6 02S 444.46, found 445 .4 (M+H*). 

Compound B106 

(2,5-DMuoro-phenyIM5-mtro-^ 
yl}-amine 

[Method 16]. yellow solid (3 mg, 5 %). 'HNMR (CDC1 3 , 400 MHz) 6 1.78 (m, 2H), 2.17 (m, 
2H), 3.35 (m, 2H), 3.83 (m, 2H), 4.14 (m, IH), 6.73 (m, IH), 6.93 (m, IH), 7.03 (m' IH), " 
7.11 (m, IH), 7.42 (m, IH), 8.13 (s, IH), 8.25 (m, IH), 8.37 (m, IH), 10.25 (s, IH). Exact 
mass calculated for QcHisFzNeOzS 444.46, found 445.3 (M+lT). 



Compound B107 
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IMea^d «]. ye „ ow solid (32 m& 39 %) lHNMR 

^r 5 :: 5 t:r 5 ;™°- i9feiH) - -- — — 

Compound B108 

^^^^ 
piperidme-4-carboxyKc acid ethyl ester 

2H), 2.18 im , 2H), 2.79 (m> 1H), 3.39 (,, 2H), 4.06 (m, 2H), 4.30 (q, 2H) 7 43 to. Im 7 « 

0* 1H), 7.95 ta 1H >, 8^6 ^ 10 . 40 (s , ^ ™ 

479.41, found 480.3 (MH*). ^oH 20 F 3 N 7 0 4 

Compound B109 

H^o.6. PK14 ^« etrillI „ or<) ^ oxy) . pIieii 

carboxylic acid ethyl ester pipename-4- 

iM«h.<. wl . yellowsoM(65m&84%) 

7.14 1H), 7.47 ta 1H ), 7.56 (m, 1H), 7.77 (m> 1H), 8.24 (s, 1H ), 10.23 (s, 1H) Exact 
^calculated for 0^,^487.40, found 488.2 (Mf). <- 1H )-S-c« , 

Compound B110 

Yellow solid; yield 82 . 6% . , H ^ 400MHz 5 

™ „ 4H> ; 7,0 * 2H); 6.64 (m , 2H>; 4,5 <fc 1H>; 3.65 ( m , 2H) ; .5^ * 29^' 
3H); 1.96 (m, 4H). LCMS (ESI) m/z 596 (MIT, ,00%). ^' ( ' 

Compound Bill 
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2.19-2.1 l(m, 2H); 2.03-1 .96(m, 2H); 1.26(d, 6H). Exact mass calculated for Q^FNvOsS 
505.15, LCMS (ESI) m/z 506.2(M+ET, 100%). 

Compound Bl 12 

{6-[4-(3-Ethyl-[l,2,4]oxadiazoI-5-yl)-piperidfin-l-yl]-5-nitro-pyrim 
methanesulfonyl-phenyl)-amine 

Following the general procedure, Compound B112 was obtained as a yellow solid 
(31%). 1 HNMR (CDC1 3 , 400 MHz) 8 1.25 (t, 3H), 2.06-2.10 (m, 2H), 2.23-2.27 (m, 2H), 
2.70 (q, 2H), 2.99 (s, 3H), 3.31-3.38 (m, 3H), 3.96-3.99 (m, 2H), 7.84 (dd, 4H), 8.14 (s, 1H), 
10.2 (s, 1H). Exact mass calculated for C20H23N7O5S 473.1, found 474.2 (MH*). 

Compound B113 

(4-Methanesulfonyl-phenyl)45-nitro-6-[4-(3-propyl-[l,2,4]oxadiazol-5-yl)-piperidin-l- 
yl]-pyrimidin-4-yl}-amine < 

Following the general procedure, Compound B113 was obtained as a yellow solid 
(44%). *H NMR 400MHz CDC1 3 5 10.2(s, 1H); 8.13(s, 1H); 7.87 (d, 2H); 7.83(d, 2H); 
3.92(m,2H); 3.32-3.29(m,2H); 3.26-3.23(m,lH); 2.99(s,3H); 2.62(t, 2H); 2.19-2.15(m, 2H); 
2.01-1.95(m, 2H); 1.69(se, 2H); 0.91(t, 3H). Exact mass calculated for C 21 H 25 N 7 OsS487.16, 
LCMS (ESI) m/z488.2(M+H + J 100%). 

Compound B114 

{6-[4-(3-Cyclopropylmethyl-[l,2,4]oxadiazol-5-yl)-piperidm-l-yl]-5-nitro-pyrim^ 
yl}-(4-methanesulfonyl-phenyl)-amine 

Following the general procedure, Compound B114 was obtained as a yellow solid 

(45%). 'H NMR 400MHz CDC1 3 5 10.2(s, 1H); 8.15(s, 1H); 7.87 (d, 2H); 7.78(d, 2H); 

3.95(m,2H); 3.34-3.30(m,2H); 3.30-3.27(m,lH); 3.00(s,3H); 2.57(d, 2H); 2.21-2.17(m, 2H); 

2.04-1.96(m, 2H); 1.06-1.02(m, 1H); 0.53-0.48(m, 2H); 0.25-0.16(m, 2H). Exact mass 

calculated for C22H 25 N 7 OsS499.16, LCMS (ESI) m/z SOO.SOVI+H 4 , 100%). 

Compound B115 

{6-[4-(3-Isopropyl-[l^,4]oxadiazoI-5-yl)-piperidm-l-yI]-S-nitro-pyrimidm-4-y^ 
methanesulfonyl-phenyl)-amine 

Following the general procedure, Compound B115 was obtained as a yellow solid 

(76%). •H NMR 400MHz CDC1 3 5 10.2 (s, 1H); 8.14 (s, 1H); 7.85 (dd, 4H); 3.92 (d, 2H); 

3.27 (m, 3H); 3.0 (s, 3H); 2,14 (m, 2H); 1.99 (m, 2H); 1.25 (d, 6H). 



WO 2004/065380 

LCMS (ESI) m/z 488 (M*lt, 100%) 



197 



PCT/US2004/001267 



Compound Bl 16 

{6-[4-(3-C^clopropyl-[l,2,4]oxadia^ 
methanesulfonyI-phenyl)-amine 

Following the general procedure, Compound B116 was obtained as a yellow solid 
(83.6%). «H NMR 400MHz CDC1 3 8 10.2 (s, 1H); 8.14 (s, 1H); 7.86 (dd, 4H); 3.90 (d, 2H); 
3.30 (m, 2H); 3.27 (m, 1H); 3.00 (s, 3H); 2.13 (m, ZH); 1.98 (m, 3H); 0.97 (m, 4H). LCMS 
(ESI) m/z 486 (M 4 !^, 100%) 

Compound Bl 17 

(4-Methanesulfonyl-phenyl)-(5-nitro-6-{4-[3-(3-trifluoromethyI-phenyl)- 
[l,2,4]oxadiazol-5-yl]-piperidm-l-yl}.pyriniidin-4-yl)-amine 

Following the general procedure, Compound B117 was obtained as a yellow solid 
(61%). 1 HNMR (CDC1 3 , 400 MHz) 8 2.06-2.10 (m, 2H), 2.23-2.27 (m, 2H), 2.99 (s, 3H), 
3.31-3.38 (m, 3H), 3.96-3.99 (m, 2H), 7.55 (t, 1H), 7.70 (d, 1H), 7.86 (dd, 4H), 8.16 (s, 1H)/ 
8.20 (d, 1H), 8.28 (s, 1H), 10.2 (s, 1H). Exact mass calculated for CzsH^NvOsS 589.1, 
found 590.4 (MH 4 ). 

Compound Bl 18 

4-[4K3-Isopropyl.[l,2,4]oxadia2ol-5-yI)-piperidm-l-yl]-6<4-methanesulfinyl- 
phenylamino)-pyrimidine-5-carbonitrile 

Compound B99 was selectively oxidized using mCPBA to give Compound B118 as the 
sulfoxide. 'H-NMR (DMSO^): 9.65 (1H, s), 8.26 (1H, s), 7.75 (2H, m), 7.63 (2H, m), 4.52 
(2H, m), 3.45 (1H, m), 3.32 (2H, m), 3.04 (1H, m), 2.73 (3H, s), 2.18 (2H, m), 1.79 (2H, m) 1.18 
(6H, J = 7Hz, d) ppm. LCMS: 468.4, 384.1, 356.2, 302.1. 

Compound B119 

(4-Methanesiilfonyl-phenyl)-{5-nitro-6-[4-(4-trmuoromethoxy-pheno^^ 
py r i midin-4-yl} -amine 

A mixture of compound (6-cworo-5-nitrc-pyrimid^ 

(400 mg, 1.22 mmol), 4-(4-trifluoromemoxy-phenoxy)-piperidine (399 mg, 1.34 mmol) and 
potassium carbonate (336 mg, 2.44 mmol) in DMF (8 ml) was heated in an oil bath at 60°C 
for 2 hours. The crude mixture was cooled to 0°C and quenched with water. The solid was 
filtered off, rinsed with water and dried in vacuum oven to give product B119 as a yellow 
solid (604 mg, 90%). iHNMR (CDC1 3 , 400 MHz) d 2.01-2.08 (m, 4H), 3.06 (s, 3H), 3.64- 
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3.66 (m, 2H), 3.73-3.75 (m, 2H), 4.62^.66 (m, 1H), 6.93 (d, 2H), 7.17 (d, 2H), 7.93 (dd, 4H), 
8.21 (s, 1H), 10.2 (s, 1H). Exact mass calculated for C^H^FgNsOgS 553.1, found 554.3 
(MH+). 

Compound B120 

^[HS-Isopropyl-fl^oxadiazol-S-yl^piperidin-l-yl]^ 
phenylammo>pyrimidine-5-carbonitrile 

Compound B99 was oxidized using mCPBA to give Compound B120 as me sulfone 'H NMR 
(DMSO^): 9.86 (1H, s), 8.34 (1H, s), 7.93 ~ 7.84 (4H, m), 4.54 (2H, m), 3.50 ~ 3.39 (3H m) 
3.21 (3H, s) 3.05 (1H, m), 2.21 (2H, m), 1.83 (2H, m) 1.27 (6H, J = 7Hz, d) ppm. LCMS- 452 1 
437.2,368.1,340.0. 

Compound B121 

l-{l-[6-(2-Muoro-4-me^ 

yl}-hexan-l-one 

The general procedure for the addition of Amine to pyrimidine afforded Compound 12!- >H 
NMR, 400MHz, CDCls, 5 (ppm): 10.48(s, NH); 8.84(s, 1H); 8.23(s, 1H); 7.75(m,2H)- 5 
3.98(m, 2H); 3.22(m, 2H); 3.06 (s, CH 3 ); 2.69(m, 1H); 2.48(m, 2H); 1.99(m, 2H); 1 77(m 
2H), 1.59(m, 2H), 1.29(m, 4H), 0.89(t, 3H); LCMS (ESI) for Q^FN^S: m/z 493(M + H+ 
100%). " ' 

Compound B122 

WH6-(4-Methane S ulfonyl-phenyIan^ 
hexan-l-one 

The general procedure for the addition of Amine to pyrimidine afforded Compound 122- ! H 
NMR, 400MHz, CDC1 3 , 8 (ppm): 10.2(s, NH); 8.20(s, 1H); 7.92(m, 4H); 3.98(m, 2H); ' 
3.22(m, 2H); 3.06 (s, CH 3 ); 2.69(m, 1H); 2.48(m, 2H); 1.99(m, 2H); 1.77(m, 2H), 1 59(m, 
2H), 1.29(m, 4H), 0.89(t, 3H); LCMS (ESI) for C^NsOsS: m/z 476(M + IT\ 100 %). 

Compound B123 

{6-[4-(3.tert.Bntyl-[l 5 2,4]oxadiazoI-5-yl>piperito-l^ 
fluoro-4-methanesuIfonyl-phenyl)-amine 

The general procedure for the addition of Amine to pyrimidine afforded Compound B123 as 
yellow oil (40mg, 51%). >H NMR 400MHz CDC1 3 d(ppm): 10.4( S ,NH); 8.83ft 1H); 8 25(s 
1H); 7.76 ft 2H); 4.01(d,2H); 3.41-3.34(m, 2H); 3.32-3.28(m, 1H); 3.08(s,3H); 2.27-2.22(m 
2H); 2.11-2.04(m, 2H); 3.36(s, 9H). Exact mass calculated for: 
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QaHavFN 6 O s S 518.17, LCMS (ESI) m/z 520.4(M+H + , 100%). 
Compound B124 

{6-[4-(3-tert-Butyl-[l,2,4]oxad^ 
methanesulfonyl-phenyl>amine 

The general procedure for the addition of amine to pyrimidine afforded Compound 124 as a 
yellow solid, yield 90%; 'H NMR 400MHz CDC1 3 6 (ppm): 10.2 (s, 1H); 8.23 (s, 1H); 7.97 
(d, 2H); 7.76 (d, 2H); 4.02 (d, 2H); 3.44 (m, 3H); 3.2 (s, 3H); 2,27 (m, 2H); 2.03 (m, 2H); 
1 .37 (s, 9H); LCMS (ESI) m/z 502 (MIeT, 100%) 

Compound B125 

[6<4-Beiizofuran-2-yl-piperidm^^ 
phenyl)-amine 

The general procedure for the addition of amine to pyrimidine afforded Compound B125 as a 
yellow solid (82mg, 91%). ! H NMR (CDC1 3 , 400 MHz) 8 1.00 (s, 1H), 1.54 (m, 2H), 1.93 
(m, 2H), 2.97 (s, 3H), 3.09 (m, 2H), 3.74 (m, 2H), 6.42 (s, 1H), 6.98 (m, 3H), 7.27 (d, 1H), . 
7.32 (d, 1H), 7.66 (m, 4H), 7.97 (s, 1H). Exact mass calculated for C 20 H 21 F 2 N 7 O 3 493.53, 
found 494.4 (M+H+). 



Compound B126 

4-(3-Fluoro-4-methanesulfonyl-phenylainino).6.[4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)- 
piperidm-l-yl]-pyrimldine-5-carbonitrae 

Compound B126 was obtained as a solid (90%). 'HNMR (CDC1 3 , 400 MHz) 5 1.34 

(d, 6H), 2.01-2.08 (m, 2H), 2.23-2.27 (m, 2H), 3.06 (heptet, 1H), 3.22 (s, 3H), 3.30-3.34 (m, 

1H), 3.46-3.50 (m, 2H), 4.70-4.77 (m, 2H), 7.33 (dd, 1H), 7.40 (s, 1H), 7.90 (t, 1H), 8.08 (dd, 

1H), 8.38 (s, 1H). Exact mass calculated for C2 2 H 2 4FN 7 03S 485.2, found 486.3 (MET). 

Compound B127 

{6-I4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperi 
methanesuIfonyl-pyridin-2-yl)-amine 

Compound B127 was prepared by the general procedure for the addition of 
pyridinylsulfone to pyrimidine to give a solid (4 mg, 4%). *H NMR 400MHz CDC1 3 8(ppm): 
10.5(s,NH); 8.86(s,lH); 8.74(d, 1H); 8.29(s,lH); 8.20(d, 1H); 4.02-3. 99(m,2H); 3.40-3.28(m, 
3H); 3.11(s,3H); 3.11-3.06(m, 1H); 2.26-2.22(m, 2H); 2.09-2.03(m, 2H); 1.33(d, 6H). Exact 
mass calculated for C^N 8 O s S 488.16, LCMS (ESI) m/z 489.3(M+ir\ 100%). 
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Compound B128 

(3-Fluoro^methanesulfonyl-phen^ 
l-yl]-5-nitro-pyrtmid1n-4-yl}-amine 

Compound B128 was prepared using the general procedure for the oxidation of a 
sulfide to sulfone; yellow solid (9 mg, 36%). 'H NMR 400MHz CDC1 3 8(ppm): 10.3(s,NH); 
8.25(s, 1H); 8.13(d, 1H); 7.92(t,lH); 7.40(d,lH); 4.00(db,2H); 3.41-3.29(m,3H); 
3.23(s,3H);3.10-3.07(m, 1H); 2.26-2.24(m,2H); 2.10-2.02(m,2H); 1.34(d,6H). Exact mass 
calculated for C 21 H 24 FN 7 O s S 505.15, LCMS (ESI) m/z 5063(M+lt, 100%). 

Compound B129 

{6-[4<3-I S opropyl-[l,2,4]o xa diazol-S-yl)-pi P eridm-l.yl]-5-nitro- P yrimidin^ 
methanesulfonyl-pyridmO-yl)-amine 

Compound B129 was prepared using the general procedure for the oxidation of a 
sulfide to sulfone; yellow solid (6 mg, 67%). l H NMR 400MHz CDC1 3 S(ppm): 10.3(s,NH); 
8.93(s, 1H); 8.52(d, 1H); 8.22(s,lH); 8.10(d,lH); 4.00(db,2H); 3.41-3.3 l(m,3H); 3.23(s,3H); 
3.08(qu, 1H); 2.27-2.23 (m,2H); 2.10-2.04(m,2H); 1.33(d,6H).Ex a ct mass calculated for ' 
C2oH 24 N 8 0 5 S 488.16, LCMS (ESI) m/z 489.2(M+H + , 100%). 

Compound B130 

4-(2,3-Dffluoro-phenylamtao)-6-^ 
pyrimidine-5-carbonitrile 

To a solution of 4,6-dicHoro-pyrirmdine-5-carbonitrile (254 mg, 1.47 mmol) and 2,3- 
difluoroaniline (190 mg, 1 .47 mmol) in DMF (3 mL) at 0 °C was added K 2 C0 3 (203 mg, 1 .47 
mmol). The completion of the reaction was monitored by TLC (EtOAc:Hex 1:1,%= 0.90). 
After the completion of the reaction, 4^3-isqpropyl-[l A4]oxadiazd-5-y0-pipe^ (340 mg, 
1.47 mmol) and K 2 C0 3 (406 mg, 2.94 mmol) were added at 0°C. The reaction was wanned to rt 
and stirred for 30 mm. The reaction was heated to 40°C and maintained for 1 h. The reaction 
was cooled to rt ,poured in to H 2 0 (50 mL) and extracted with EtOAc (50 mL, two times). The 
EtOAc was dried over MgS0 2 and concentrated under vacuum. The crude product was purified 
over SiO, (EtOAc:Hex = 1:1, R /= 0.49) to afford Compound B130 ( 501 mg; 76.7 %). 'H-NMR 
(DMSO-d ff ): 9.60 (1H, s), 828 (1H, s), 7.45-7.29 (3H, m), 4.64 (2H, m), 3.59-3.52 (4H, m), 
3.41-3.49 (2H, m) s 2.29-2.25 (2H, b), 1.96-1.86 (2H, m), 1.39 (6H, d) ppm. LCMS: 426.43. 

Compound B131 

4-(2,S-Dffluoro-phenylainmo>^[4-(3-isopropyl-[l^,4]o X adlazol-5-y^^ 
pyrimidine-5-carbonitrile 
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To a solution of 4^DicWoro-pyrirmdme-5^arbomtrile (254 mg, 1.47 mmol) and 2 5- 
difl U oroaniline(190mg 5 1 .47 mmol) in DMF (3 mL) at 0°C was added K 2 C0 3 (203 mg, 1.47 
mmol). The conipletion of the reaction was mom 

Afterthereaction was complete, ^-isopropyHl^oxadiazol-S-yD-piperidine (340mg 1 47 
mmol) and K 2 C0 3 (406 mg, 2.94 mmol) were added at 0°C. The reaction was wanned to rt and 
stirred for 30 min. The reaction was heated to 40°C and maintained for 1 h. The reaction was 
cooled to rt, poured in to H 2 0 (50 mL) and extracted with EtOAc (50 mL, two times). The 
EtOAc was dried over MgS0 2 and concentrated under vacuum. The crude product was purified 
over SiO z (EtOAc:Hex = 1:1, R/ = 0.44) to afford the desired Compound B131 ( 465 mg- 71 1 
%). 'H-NMR (DMSO-d,): 9.32 (1H, s), 8.19 (1H, s), 7.40-7.08 (3H, m), 4.54 (2H, m), 3 48-3 32 
(4H, m), 3.07-3.01 (2H, m), 2.18-2.14 (2H, b), 1.96-1.86 (2H, m), 1.27 (6H, d) PP m. LCMS- 



426.43. 



Compound B132 

^(S-IsopropyHl^^ 

pyrimidine-5-carbonitrile 

Compound B132 was prepared by the general procedure for the addition of amine to 
pyrimidine as described herein using 4-cWoro-6-(4-memyk^^ 

carbonitrile and ^(S-is^ropyHl^oxaa^azol-S-yO-piperidine. 'H-NMR (DMSO-d6)- 9 38 
(1H, s), 8.21 (1H, s), 7.47 (2H, J = 4.3 Hz, d), 7.23 (2H, J = 4.3 Hz, d), 4.50 (2H, m), 3.35 (2H 
m), 3.02 (1H, m), 2.51 (3H, s), 2.18 (2H, m), 1.79 (2H, m) 1.83 (6H, J = 7Hz, d) ppm. LCMS- 
436.3,351.9,324.4,270.2. 

mtennediate ^Moro-^memylsulfanyl-phenylanimo)-?^ was 
prepared in a similar manner as described herein using ^icMoro-pyrimidine-S-carbonitrile 
and 4-me%l S ulfanyl-phenylamine. 'H-NMR (DMSO-d6): 10.22 (1H, s), 8.53 (1H, s) 7.43 (2H, 
m), 7.40 (2H, m), 2.49 (3H, s) ppm. LCMS: 277.0, 234.0, 149.0. 

Compound B133 

^[^(S-Isopropyl-Il^^oxadiazol-S-yl^piperidm-^ 
phenylammo>pyrunitoe-5-carbonitriIe 

To a solution of 4-[4-(3-isopropyl-[l 5 2,4]oxadiazol-5- y l).pi P eridin-l-yl]-6-(4- 
memylsulfanyl-phenyl^^ (20 0mg, 0.46 mmol) in dichloromethane 

(5 mL) at 0°C was added 216 mg of m-CPBA (0.94 mmol). The reaction was stirred for 10 min 
and warmed to room temperature. The reaction was maintained for 2h at the same temperature 
and the completion of the reaction was judged by TLC. The reaction was concentrated under 
vacuum and purified over SiQ 2 (ethyl acetate/ Hex = 1/lm R,= 0.69) to afford Compound B133 
(167 mg, 80%). 'H-NMR (DMSO-d6): 9.86 (1H, s ), 8.34 (1H, s), 7.93 ~ 7.84 (4H, m), 4.54 (2H 
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m), 3.50 ~ 3.39 (3H, m), 3.21 (3H, s) 3.05 (1H, m), 2.21 (2H, m), 1.83 (2H, m) 1.27 (6H, J = 
7Hz, d) ppm. LCMS: 452.1, 437.2, 368.1, 340.0. 

Compound B134 

4-(4-Hexanoyl-piperidm-l-yI)-^ 
carbonitrile 

4-CMoro-6^4-methylsulfanyl-phenylamino)-pyrimidine-5^arbonitrile (150.00mg, 
0.54mmol) in DMF (2ml) was mixture with Potassium Carbonate (82.1mg, 0.59mmol), added 
l-piperidin-4-yl-hexan-l-one hydrochloride (237.4mg, 1.08 mmol) in DMF (1ml) and left 
stirring at room temperature for 1 hour. Reaction was worked up with ethyl acetate, sodium 
bicarbonate, dried with magnesium sulfate, filtered and concentrate under high vacuum to 
afford a lithe yellow solid as product. Compound was recrystalized using hexane in ethyl 
acetate to afford Compound B134 (157mg). LCMS (ESI) for C2 2 H 28 N 6 OS: m/z 425.4 (M + 
H+ , 100%). J H NMR 400MHz CDC1 3 8 (ppm): 8.72 (d, 1H), 8.40 (s, 1H),7.97 (q,lH), 7.21 
(s,lH,NH), 4.92 (m, 2H), 3.42 (m, 2H), 2.86 (m, 1H), 2.75 (s, 3H), 2.65 (t, 2H), 2.15 (m, 2H), 
1.77 (m, 2H), 1.50(m, 2H), 1.50 (m, 2H), 1.07 (t, 3H). 

Compound B135 

4-(4-Hexanoyl-piperidJn-l-yl)-6-^ 
pyrimidine-5-carbonitriIe 

4-(4-Hexanoyl-piperichn4-yl)-6<6-memylsmfanyl-pyridm-3-ylammo)-py^ 
carbonitrile (100 mg, 0.236mmol) in chloroform was mixture with wzCPBA (122.0mg, 
OJlmmol) at 0 C under stirring, left reaction warmed up to room temperature and reacted for 
an additional 12 hours. Worked up with water (pH=10 using ammonium hydroxide as base), 
chloroform, sodium bicarbonate, dried with magnesium sulfate, concentrate under high 
vacuum and crystallized using hexane and ethyl acetate to afford Compound B135 as a solid 
(90mg, 84%). LCMS (ESI) for C 22 H 28 N 6 0 3 S: m/z 457.2 (M + H\ 100%). J H NMR 400MHz 
CDC1 3 5 (ppm): 8.87 (d, 1H), 8.46 (q, 1H), 8.32 ( S ,1H), 8.07(d,lH), 7.42 (s,lH, NH), 4.74 (m, 
2H), 3.48 (m, 2H),3.21(s, 3H), 2.70 (m, 1H), 2.48 (t, 2H), 1.98 (m, 2H), 1.58 (m, 2H), 
1.27(m, 2H), 1.27 (m, 2H), 0.89 (t, 3H). 

Compound B136 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-S-yl)-piperidm-l-yl]-6-(6-methylsulfanyl-pyri^ 
yIamino)-pyrimidine-5-carbonitriIe 

4-Chloro^^6-memylsmfanyl-pyridm-3-ylarmno)-pyrinn 
(80.00mg, 0.29mmol) in DMF (2ml) was mixture with Potassium Carbonate (79.62mg, 
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0.58mmol), added ^.isopropyl-tl^oxadiazol-S-yO-piperidine hydrochloride (237 4 mg 
1.08 or 1.02 mmol) in DMF (1ml) and left stirring atroom temperature for 1 hour. Reaction' 
was worked up with ethyl acetate, sodium bicarbonate, dried with magnesium sulfate, filtered 
and concentrate under high vacuum. Compound wasrecrystallized using hexane in ethyl 
acetate to afford Compound B136. J H NMR 400MHz DMSO 5 (ppm): 9.48 (s 1H) 8 55 (d 
IH), 8.35 (s, IH), 8.19 (s, IH), 7.77 (d, IH), 7.26 (d,lH), 4.52(m, 2H), 3 AS (m, 1H), 3.37 (m 
2H), 3.32 (s, 3H), 3.04 (m, IH), 2.14 (m, 2H), 1.75 (m, 2H), 1.33 (d, 6H). 

Compound B137 

4-[4-(3J S opropyl41^4]o X adiazol-5-yl)- p iperidm-l-yl].6K6-m^^ 
pyridm-3-ylaii^o)-pyrimidine-5-carbonitiile 

4^4<3-IsopropyHl,2,4]oxadia Z ol-5-yl)^^ 
3-yl a mmo)-pyrimidine-5-carbonitrile (26.0mg, 0.06mmol) in chloroform was mixture with 
mCPBA (41 .lmg, 0.24mmol) at 0 C under stirring, left reaction warmed up to room 
temperature and reacted for an additional 12 hours. Worked up with water (pH=10 using 
ammonium hydroxide as base), chloroform, sodium bicarbonate, dried with magnesium 
t sulfate, concentrate under high vacuum and crystallized using hexane and etfr/1 acetate to 
afford Compound B137 as a solid (7.5 mg). ! H NMR 400MHz DMSO 5 (ppm): 8.88 (d, IH) 
8.55 (d, IH), 8.35 (s, IH), 8.08 (d, IH), 7.44 (s, IH), 4.72 (m, 2H), 3.48 (m, IH), 3.30 (m, 
IH), 3.22 (s, 3H), 3.08 (m, IH), 2.23 (m, 2H), 2.03 (m, 2H), 1.33 (d, 6H). 

Compound B138 

l-H-t^S-Isopropyl-tl^Ioxadiazol-S-yO-piperidm-l^ 
phenylammo)-pyrimidin-5-yl]-ethanone 

To a solution of l-[4-CMoro-6<4-methanesu^ 
ethanone (0.21 mmol, 70 mg) and 4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)-piperidine 
hydrochloride (0.21 mmol, 49 mg) in N,N-dimethyl formamide (500 uL) was added 
potassium carbonate (0.21 mmol, 29 mg). The resulting mixture was microwaved at 100 °C 
for 150 seconds. Its progress was monitored by thin layer chromatography and LCMS. The 
reaction was treated with water and the desired compound was extracted in ethyl acetate. 
Organic layer was evaporated in vacuo. Purification by HPLC provided Compound B138 as 
a white solid (15 mg, 15%). >H-NMR (400 MHz, CDC1 3 ) 5(ppm): 10.85 (s, IH); 8.32 (s 
IH); 7.92 (s, 4H); 4.07 (m, 2H); 3.40 (m, 2H); 3.29 (h, IH); 3.09 (m, IH); 3.07 (s, 3H); 2.47 
(s, 3H); 2.18 (m, 2H); 2.03 (m, 2H), 1.33 (d, 6H). LCMS (ESI), m/z 485.3 (M+H+, 100%). 



Compound B139 
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l-[4-[4.(3_I SO propyl-[l^,4]oxadiazoI-5-yl).piperidin-l-yl]-6-(6-methanesulfony 
pyridin-3-ylamino)-pyrimidin-5-yI]-ethaaone 

To a solution of l-[4-chloro-6-(6-metiianesul^ 
yl]-ethanone (0.21 mmol, 70 mg) and 4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)-piperidine 
hydrochloride (0.21 mmol, 49 mg) in N,N-dimethyl formamide (500 iiL) was added 
potassium carbonate (.21 mmol, 29 mg). The mixture was microwaved at 100 °C for 150 
seconds. Its progress was monitored by thin layer chromatography and LCMS. The reaction 
was treated with water and the desired compound was extracted in ethyl acetate. Organic 
layer was evaporated in vacuo. Purification by HPLC provided Compound B139 as a white 
solid (31 mg, 31%). 'H-NMR (400 MHz, CDC1 3 ) 5(ppm): 10.9 (s, 1H); 8.90 (d, 1H); 8.58 (d, 
1H); 8.32 (s, 1H); 8.05 (d, 1H);. 4.09 (m, 2H); 3.41 (m, 2H); 3.29 (h, 1H); 3.23(s, 3H); 3.09 (h, 
1H); 2.48 (s, 3H), 2.18 (m, 2H), 2.02 (m, 2H), 1.35 (d, 6H)LCMS (ESI), m/z 486.3 (M+H+, 
100%). 

EXAMPLE 14 

SYNTHESES OF COMPOUNDS OF THE PRESENT INVENTION 
Compound CI 

l-(5-Nitro-6-phenyI-pyrimidin-4-yl)-piperidine-4-carboxyHc acid ethyl ester 
General Method 17. A mixture of 1^6-chloro-5-mlTopyrinTidme^-yl)-piperi(hne^- 
carboxylic acid ethyl ester (0.157 g, 0.49 mmol), phenyl boronic acid (62.1 mg, 0.50 mmol), 
tetrakistriphenylphosphinepalladium(0) (1 1.6 mg), 2M Na 2 C0 3 (375 uL), DME/H 2 0/ethanol 
(7/3/2) (1239 uL) was heated in a microwave tube at 140 °C for 120 s in a microwave reactor. 
The reaction mixture was cooled and filtered and the filtrate was partitioned between ethyl 
acetate and water. The organic layer was washed with IN NaOH (2x) and brine, dried 
(Na 2 C0 3 ) and evaporated. Flash column chromatography (Biotage, silica, 20 % 
EtOAc/hexane) afforded the desired product CI in 47 % yield. 'H NMR, 400MHz, CDC1 3 , 8 
(ppm): 8.63(s, 1H); 7.45(m, 5H); 4.16(q, 2H); 4.07(m, 2H); 3.20(t, 2H); 2.62(m, 1H); 2.03(m, 
2H); 1.84(m, 2H); 1.28(t, 3H). LCMS (ESI) for C 18 H 20 N 4 O 4 : m/z 356 (M+H+, 100 %) 

Compound C2 

l-(6-Naphthalen-2-yl-5-iutro-pyriim^^ acid ethyl ester 

[method 17]. Purification of the crude product by HPLC afforded the pure product. *H NMR, 
400MHz, CDC1 3 , 5 (ppm): 8.62(s, 1H); 7.93(s, 1H); 7.80 (m, 3H); 7.50(m, 3H); 4.10(q, 2H); 
3.99(m, 2H); 3.16 (t, 2H); 2.58(m, 1H); 1.98 (m, 2H); 1.21(t, 3H). LCMS (ESI) for 
C 22 H2 2 N 4 04: m/z 406 (M+H 4 ", 100 %) 
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Compound C3 

l-[6-(4-Meth a nesulfonyl,phenyl).5-nitro-pyrimidm-4-yl]-p^ 
ethyl ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 7 %. »H NMR, 400 MHz, CDC1 3 , 5 (ppm): 8.66(s, 1H); 8.02(d, 1H); 7.66(d, 1H); 
4.18(q, 2H); 4.05(m, 2H); 3.27(t, 2H); 3.09(s, 3H); 2.66(m, 1H); 2.06(m, 2H); 1.88(m, 2H); 
1 .28(t, 3H). LCMS (ESI) for C^N^S: m/z 434 (M+H+, 100 %) 

Compound C4 

H6-Beiizofuran-5-yl-5-mtro-pyr^ acid ethyl ester; 

[method 17]. Flash column chromatography (Biotage, silica, 20 % EtOAc/hexane) afforded 
the product in 61 % yield. J H NMR, 400MHz, CDC1 3 , 8 (ppm): 8.63(s, 1H); 7.66(d, 1H); 
7.57(s, 1H); 7.54(d, 1H); 7.39(t, 1H); 7.28(t, 1H); 4.15(m, 4H); 3.22(t, 2H); 2.63(m, 1H); 
2.04(m, 2H); 1.85(m, 2H); 1.28(t, 3H). LCMS (ESI) for C^oN^: m/z 396 (M+H 4 ", 100 %) 

Compound C5 

l-[5-Nitro-6K3-trifluoromethyl-phenyl)-pyrimidln-4-yl]-piperidm^ 
ethyl ester; 

[method 17]. Purification of the crude product by HPLC afforded the pure product in 1 1 %. 
'HNMR, 400MHz, CDC1 3 , 5 (ppm): 8.65 (s, 1H); 7.46 (q, 1H); 4.18 (q, 2H); 4.05 (m, 2H); 
3.24 (m, 3H); 2.65 (m, 1H); 2.05 (m, 2H); 1.86 (m, 2H); 1.27 (t, 3H). LCMS (EST) for 
Q9H22N4O4: m/z 370 (M+H 1 ", 100 %) 

Compound C6 

l-[6-(4-Methoxy-phenyl)-5-nitro-pyriimdm-4-yl]-piperimne^carboxyU 
ester; 

[method 17]. Flash column chromatography (Biotage, silica, 20 % EtOAc/hexane) afforded 
the product in 24 % yield. J H NMR, 400MHz, CDC1 3 , 8 (ppm): 8.60(s, 1H); 7.47(d, 1H); 
6.94(, 2H); 4.15(q, 2H); 4.03(m, 2H); 3.84(s, 2H); 3.17(m, 2H); 2.61(m, 1H); 1.96(m, 2H); 
1.83(m, 2H); 1.27(t, 3H). LCMS (ESI) for C^H^Os: m/z 386 (M+lT, 100 %) 

Compound C7 

4-(4-Butyl-piperidin-l-yI)-6-furan-3-yl-S-mtro-pyrimidine; 

[method 17]. Hash column chromatography (Biotage, silica, 20 % EtOAc/hexane) afforded 
the product in 35 % yield. J H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.55(s, 1H); 7.97(s, 1H); 
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7.46(s, 1H); 6.73ft. 2H); 4.16(q, 2H); 3.18 ( m , 2H); 2.61(m, IB); 2.01(m, 2H); 1.83( m 2H)- 
1.27(t, 3H). LCMS (ESI) for C I6 H 18 N 4 0 5 : m/z 346 (M+H+, 100 %) 

Compound C8 

l-[H3-Chloro-phenyl)-5-mtro-pyrimidin^yl]- p ^ acid ethy , ^ 

[method 17], Purification of the crude product by HPLC afforded the pure product in 14 % 
*H NMR, 400MHz, CDC1 3 , 8 (ppm): 8.67(s, 1H); 7.47(m, 1H); 7.38(t, 1H); 7.32(m 1H)- 
4.18(q, 2H); 4.05 (m, 2H); 3.28 (t, 2H); 2.67(m, 1H); 2.07(m, 2H); 1.88(m, 2H); 1.28(t, 3H). 
LCMS (ESI) for C 18 H 19 C1N 4 04: m/z 390 (M+H 1 , 100 %) 

Compound C9 

l-ie^^-Dimethoxy-phenyO-S-mtro-pyrimidm^ acid ethyl 

ester; 

[method 17]. Purification of the crude product by HPLC afforded the pure product in 28 % 
'HNMR, 400MHz, CDC1 3 , S (ppm): 8.79(s, 1H); 7.95(s, 3H); 7.40(t, 1H); 6.59(d, 2H); 
4.18(q, 2H); 4.07 (m, 2H); 3.74 (s, 6H); 3.38 (t, 2H); 2.70(m, 1H); 2.10(m, 2H); 1.95(m, 2H); 
1 -28(t, 3H). LCMS (ESI) for C 18 H I9 C1N 4 0 4 : m/z 390 (M+KT, 100 %) 

Compound C10 

l-(6.Naphthalen-l-yl-5-mtro- P yrimidm-4-yl)^ acid ethyl ester; 

[method 17]. The reaction mixture was filtered through Celite and activated carbon and 
purified by preparatory LCMS. >H NMR 400MHz CDC1 3 ftppm): 8.75 (s, 1H); 7.96 (m, 1H); 
7.90 (m, 2H); 7.51 (m, 3H); 7.40 (m, 1H); 4.19 (m, 2H); 4.11 (m, 2H); 3.31 (m, 2H); 2.68 (m, 
1H); 2.08 (m, 2H); 1.91 (m, 2H); 1.29 (m, 3H). LCMS (ESI) m/z 407 (M+1^100%) 

Compound Cll 

1-16^4-MethylsutfanyI-ph^^ 
ethyl ester; 

[method 17]. The reaction mixture was filtered through Celite and activated carbon and 
purified by preparatory LCMS. 'H NMR 400MHz CDC1 3 5(ppm): 8.68 (s, 1H); 7.41 (m, 2H)- 
7.28 (m, 2H); 4.18 (m, 2H); 4.07 (m, 2H); 3.27 (m, 2H); 2.66 (m, 1H); 2.52 (s, 3H); 2.03 (m,' 
2H); 1.85 (m, 2H); 1.29 (m, 3H). LCMS (ESI) m/z 403 (M+H+,100%) 

Compound C12 

H2^4^Dihydroxy-5-mtro-[4,5^^ 
ester; 
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[method 17]. The reaction mixture was filtered through Celite and activated carbon and 
purified by HPLC w/TFA. Yield 0.015 g, 1 1 y 0 . Yellow solid. J H NMR 400MHz CDC1 3 
Q(ppm): 8.48, 7.33 (s, 1H); 8.02 (s, 1H); 4.07 (m, 2H); 3.86 (m, 2H); 3.13 (m, 2H); 2.65 (s, 
2H); 2.55 (m, Iff); 1.93 (m, 2H); 1.74 (m, 2H); 1.18 (m, 3H). LCMS (ESI) m/z 391 
(M+H+,100%) 

Compound C13 

HH4-Methanesulfonyl-phenyl)-5-nitro-pyr^ 
ethyl ester; 

[method 17] Yield: 6 mg (4 %). 'H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.66(s, 1H); 8.02(d, 
1H); 7.66(d, 1H); 4.18(q, 2H); 4.05(m, 2H); 3.27(t, 2H); 3.09(s, 3H); 2.66(m, 1H); 2.06(m, 
2H); 1.88(m, 2H); 1.28(t, 3H). LCMS (ESI) for CsfWSUOeS: m/z 434 (M+H+, 100 %) 

Compound C14 

l-[6-(3,5-Bis-trifluoromethyI-phenyl^ 
acid ethyl ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 23 %. >H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.64(s, 1H); 7.96(s, 3H); 4.18(q, 2H); 
4.05(m, 2H); 3.25(t, 2H); 2.65(m, 1H); 2.05(m, 2H); 1.85(xn, 4H); 1.28(t, 3H). LCMS (ESI) 
for CaoHuFg^Cv m/z 492 (M+H+, 100 %) 

Compound C15 

l-(6-DibenzotMophen-4-yl-5-nitro-pyriinidin-4-yl)-piperidine-4-carboxylic acid ethyl 
ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 24 %. 'H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.72(s, 1H); 8.20(d, 1H); 8.12 (m, 1H); 
7.76(m, 1H); 7.45(m, 4H); 7.37(m, 1H); 4.14(q, 2H); 4.05(m, 2H); 3.27(t, 2H); 2.64(m, 1H); 
2.03(m, 2H); 1.86(m, 2H); 1.25(t, 3H). LCMS (ESI) for C^N^S: m/z 462 (M+H+, 100 
%) 

Compound C16 

l-[^(3,5-DimethyWsoxazol^yI)-5-nitro-pyrimidm-4-yl]-piperidm 
ethyl ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 12 %. J H NMR, 400MHz, CDCl 3s S (ppm): 8.64(s, 1H); 4.1 8(q, 2H); 4.05(m, 2H); 
3.25(t, 2H); 2.66(m, 1H); 2.35(s, 3H); 2.21(s, 3H); 2.05(m, 2H); 1.86(m, 2H); 1.28(t, 3H). 
LCMS (ESI) for C 17 H 21 N 5 O s : m/z 375 (M+Hf, 100 %) 
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Compound C17 

H5-Nitro^-tMophen-2-yI-py^ acid efhyl ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 23%. »H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.56(s, 1H); 7.58(d, 1H); 7.47(d, 1H); 
7.10(t, 1H); 4.17(q, 2H); 4,09(d, 2H); 3.21ft 2H); 2.62(m, 1H); 2.03(m, 2H); 1.85(m, 2H); ' 
1 .28(t, 3H). LCMS (ESI) for C 16 H I8 N 4 0 4 S: m/z 362 (M+ET, 100 %) 

Compound C18 

l-[H3,5-DicMoro-phenyl)-5-iu^ 
ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 7 %. 'HNMR, 400MHz, CDC1 3 , 5 (ppm): 8.59(s, 1H); 7.44(s, 1H); 7.30(s, 2H); 
7.23(s, 1H); 4.14(q, 2H); 4.00(m, 2H); 3.21(m, 2H); 2.61(m, 1H); 2.02(m, 2H); 1.81(m, 2H); 
1.25(t, 3H). LCMS (ESI) for C 16 H 18 N 4 0 4 S: m/z 362 (M+H*, 100 %) 

Compound C19 

l-Ce-DibeiKofuran-^yl-S-ni^^ acid ethy , ester . 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 17 %. 'HNMR, 400MHz, CDC1 3 , 5 (ppm): 8.77(s, 1H); 8.07(d, 1H); 7.96(d, 1H); 
7.45(m, 4H); 7.36(t, 1H); 4.18(q, 2H); 4.08(m, 2H); 3.31(t, 2H); 2.69(m, 1H); 2.07(m, 2H); ' 
1.92(m, 2H); 1 .29(t, 3H). LCMS (ESI) for C^N^: m/z 446 (M+H*, 100 %) 

Compound C20 

l-[6^(3,5-Dimethyl-phenyl)-5-mtro-pyrunidm-4- y l]-piperi 
ester; 

[method 17]. Purification of the crude product by preparatory LCMS afforded the pure 
product in 23 %. l H NMR, 400MHz, CDC1 3 , 5 (ppm): . 8.46(s, 1H); 6.93(s, 3H); 4.02(q, 2H); 
3.89(m, 2H); 3.05(m, 2H); 2.47(m, 1H); 2.20(s, 6H); 1.88(m, 2H); 1.70(m, 4H); 1.18(t, 3H). 
LCMS (ESI) for C 18 H 18 C1N 4 0 4 : m/z 384 (M+H+, 100 %) 

Compound C21 

l-[6K4-Acetyl.phenyl>5-mtro-pyrimidm-^yl]-piperidine-4-carboxyHc acid ethyl ester; 
Filtered the reaction mixture and the filtrate was purified by semi preparatory HPLC afforded 
the pure product in 21 %. 'H NMR, 400MHz, CDC1 3 , 8 (ppm): 8.63(s, 1H); 8.00(d, 2H); 
7.57(d, 2H); 4.16(q, 2H); 4.03(m, 2H); 3.22(m, 2H); 2.64(s, 3H); 2.03(m, 2H); 1.85(m, 4H); 
1 .27(t, 3H). LCMS (EST) for QoH^Os: m/z 398 (M+H*, 100 %) 
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Compound C22 

H6-(4-Ethanesutfo^ add 
ethyl ester; 

[method 17]. Purification of the crude product by preparatory TLC using 20 % 
EtOAc/hexane afforded the pure product in 21 %. «H NMR, 400MHz, CDC1 3 , 5 (pprn): 
8.63(s, 1H); 7.97(d, 2H); 7.67(d, 2H); 4.1 8(q, 2H); 3.22(m, 2H); 3.12(m, 3H); 2.65(m, 1H); 
2.040a, 2H); 1.85(m, 2H); 1.28(t, 3H). LCMS (ESI) for C 20 H 24 N 4 O 6 S: m/z 448 (M+H* 100 
%) 



Compound C23 

l-[6-(2-Fluoro-biphenyI-4-yl)-5-nitro-pyriimdm-4-yl]-piperidine-4-car^ 
ester; 

[method 17]. purified by semi preparatory HPLC afforded the pure product in 14 %. 
NMR, 400MHz, CDC1 3 , 5 (pprn): 8.54(s, 1H); 7.35(m, 8H); 4.07(q, 2H); 3.96(m, 2H); 3.13& 
2H); 2.53(m, 1H); 1.95(m,2H); 1.77(m,2H); 1.19(t, 3H). LCMS (ESI) for QoH^Os: m/z 
398 <M+H\ 100 %) 



Compound C24 

l-[6H3-Methanesutfonyl-phenyl)-5-mto 
ethyl ester; 

[method 17]. Purification of the crude product by flash column chromatography 
(Biotage,silica, 20 % EtOAc/hexane) afforded the pure product in 5 %. 'H NMR, 400MHz, 
CDC1 3 , 5 (pprn): 8.67(s, 1H); 8.07(m, 2H); 7.69(m, 2H); 4.18(q, 2H); 4.09(m, 2H); 3.29(t, ' 
2H); 3.08(s, 3H); 2.71(m, 1H); 2.06(m, 2H); 1.87(m, 2H); 1.27(t, 3H). LCMS (ESI) for 
Ci 9 H 2 2N 4 06S: m/z 434(M+H + , 1 00 %) 

Compound C25 

l-{6^[4-(2.Carboxy-ethyl>phenyl]-5-mtro-pyrin 1 idm^yl}.piperi^^ acid 
ethyl ester; 

[method 17]. C25 was purified by preparatory HPLC afforded the pure product in 24 %. ! H 
NMR, 400MHz, CDC1 3 , 5 (pprn): 8.52(s, 1H); 7.33(d, 2H); 7.17(d, 2H); 4.07(m, 2H); 3.94(rr 
2H); 3.10(t,.2H); 2.94(t, 2H); 2.64(t, 2H); 2.52(m, 1H); 1.40(t, 3H). LCMS (ESI) for 
C 21 H24N 4 0 6 : m/z 428(M+H + , 100 %) 



Compound C26 
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H6-[4-(2-Methoxycar^^ 
carboxylic acid methyl ester 

[method 17]. Purification of the residue by column chromatography (silica, 20 % 
EtOAc/hexane) afforded the pure product in 14 %. 'H NMR, 400MHz, CDC1 3 , 5 (ppm)- 
8.55(s, 1H); 7.36(d, 2H); 7.19(d, 2H); 3.95(m, 2H); 3.64(s, 3H); 3.60(s, 3H); 3.11(m, 2H)- 
2.92(t, 2H); 2.57(t, 2H); 2.54(m, 1H); 1.95(m, 2H); 1.76(m, 2H). LCMS (ESI) for 
CjjH^Og: m/z 428 (M+H+, 100 %). 

Compound C27 

H6-[4<2-Methoxycarbonyl-ethyl>pte 
carboxylic acid ethyl ester. 

[method 17]. Purification of the residue by preparatory TLC (silica, 20 % EtOAc/hexane) 
afforded the pure product in 16 %. 'H NMR, 400MHz, CDC1 3 , 5 (ppm): 8.55(s, 1H); 7.35(d, 
2H); 7.19(d, 2H); 4.09(q, 2H); 3.96(m, 2H); 3.60(s, 3H); 3.1 l(m, 2H); 2.92(t, 2H); 2.57(t 
2H); 1.94(s, 3H); 1.77(m, 2H); 1.19(t, 3H). LCMS (ESI) for QaH^O,: m/z 442 (M+H^ 
100 %). 

EXAMPLE 15 

SYNTHESES OF COMPOUNDS OF THE PRESENT INVENTION 
Compound Dl 

l-[5-Nitro-6K2-trifluorome^^ 
acid ethyl ester. General Method 18. 

l-{6-cWoro-5-nitro-pyrirmdm^-yl}-pi P eridine-4-carboxylic acid ethyl ester (100 mg, 0.317 
mmol), Pd(PPh 3 ) 2 Cl 2 (12 mg, 0.017 mmol) and C opper(I)iodide (5 mg, 0.026 mmol) were 
dissolved in diisopropylemylamine and stirred for 2 min. o-ethynyl-trifluoromethylbenzene 
(100 ul, 0.072 mmol) was added and the mixture stirred under N 2 at 70 °C for 18 hours. The 
yellow suspension turned black. After cooling to room temperature, the reaction mixture was 
diluted with chloroform (12 ml), passed through a celite plug and concentrated under vacuo 
Purification by Flash Chromatography (0-30% Ethyl acetate / Hexanes) gave Compound Dl 
Yield 35 %. 'H NMR 400MHz CDC1 3 5 (ppm): 8.58 (s, 1H); 7.78 (d, 1H); 7.71 (d, 1H); 7,56 
(m, 2H); 4.16 (m, 2H); 4.01 (d, 2H); 3.21 (m, 2H); 2.63 (m, 1H); 2.03 (m, 2H); 1.84 (m, 2H); 
1.26 (t, 3H). LCMS (ESI) m/z 449 (M*H + ) 100 %) 



Compound D2 

H5-Nitro-6-phenylethynyl-pyr^ acid ethyl 
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(method 18J. Purification by HPLC yielded red oil. Yield 9 %. 'H NMR 400MHz CDC1 3 8 
(ppm): 8.49 (s, 1H); 7.54 (d, 2H); 7.32 (d, 3H); 4.1 1 (m, 2H); 3.95 (d, 2H); 3.20 (m, 2H); 2 58 
(m, 1H); 2.01 (m, 2H); 1.80 (m, 2H); 1.21 (t, 3H). LCMS (ESI) m/z 381 (M+it, 100 %) 

Compound D3 
H5-Nitro-6<4-trif^ 
acid ethyl ester; 

[method 18]. Purification by HPLC. Yield 30 % brown solid. 'H NMR 400MHz CDC1 3 8 
(ppm): 8.55 (s, 1H); 7.7 (d, 2H); 7.65 (d, 2H); 4.17 (m, 2H); 4.00 (d, 2H); 3.24 (m, 2H); 2.64 
(m, 1H); 1.96 (m, 4H); 1.28 (t, 3H). LCMS (ESI) m/z 449 (M+H + , 100%) 

Compound D4 

HS-Nitro-6-m-tolyleth^^^ acid ethyl ester; 

Purification by HPLC. Yield 60 % brown solid. 'H NMR 400MHz CDC1 3 8 (ppm)- 8 55 (s 
1H); 7.44 (d, 2H); 7.27 (d, 2H); 4.18 (m, 2H); 4.00 (d, 2H); 3.24 (m, 2H); 2.64 (m, 1H); 2 37 
(s, 3H); 2.04 (m, 2H); 1.87 (m, 2H); 1.28 (t, 3H). LCMS (ESI) m/z 395 (M+H 1 ", 100 %) 

Compound D5 

H6<2-Fluoro-phen y lethyn y l^^ acid ethyI 

ester; 

'H NMR 400MHz CDC1 3 8 (ppm): 8.58 (s, 1H); 7.78 (d, 1H); 7.71 (d, 1H); 7,56 (m, 2H)- 4 16 
(m, 2H); 4.01 (d, 2H); 3.21 (m, 2H); 2.63 (m, 1H); 2.03 (m, 2H); 1.84 (m, 2H); 1.26 (t 3H) 
LCMS (ESI) m/z 449 (M+H*, 1 00 %) 

Compound D6 

-l-[5-Nitro-6-(3-trmuo^ 
acid eth y l ester; 

[method 18]. Purification by Flash Chromatography (20-30 % Ethyl acetate/ Hexanes) Yield 
42 %. > H NMR 400MHz CDC1 3 8 (ppm): 8.55 (s, 1H); 7.87 (s, 1H); 7.78 (d, 1H); 7 68 (d 
1H); 7.55 (m, 1H); 4.19 (m, 2H); 4.00 (d, 2H); 3.23 (m, 2H); 2.65 (m, 1H); 2.04 (m, 2H); 1.86 
(m, 2H); 1.27 (t, 3H). LCMS (ESI) m/z 449 (M^t, 100%) 

EXAMPLE 16 

SYNTHESES OF COMPOUNDS OF THE PRESENT INVENTION 

5-Nitro-4-(5-phenyHl^^^ 

i-yll-Pjrimidine 
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Compound El 

{Method 16]. yellow solid (56 mg, 80 %). ! HNMR (CDC1 3 , 400 MHz) 5 1.61 (m, 2H), 2.02 
(m, 2H), 3.22 (m, 2H), 3.69 (m, 2H), 3.98 (m, 2H), 6.87 (m, 1H), 6.94 (m, 1H), 7.30 (m, 4H), 
7.72 (m, 2H), 7.89 (m, 1H), 8.20 (in, 1H). Exact mass calculated for C 22 Hi9N70 3 S 2 493.56, 
found 494.5 (MH+). 

The compounds in the above examples were screened in the Membrane Cyclase 
Assay. Representative compounds are shown in the table below: 



Compound 


RUP3 (ICso) 
Membrane Cyclase (uM) 


A124 


0.241 


B70 


0.129 


B84 


0.050 



The other compounds in the Examples showed IC 50 activities in the membrane 
cyclase assay less than about 500 uM. 



Those skilled in the art will recognize that various modifications, additions, 
substitutions, and variations to the illustrative examples set forth herein can be made without 
departing from the spirit of the invention and are, therefore, considered within the scope of the 
invention. All documents referenced above, including, but not limited to, printed publications, 
and provisional and regular patent applications, are incorporated herein by reference in their 
entirety. 
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CLAIMS 

We claim: 

1 . A compound of Formula (la): 




or a pharmaceutically acceptable salt, hydrate or solvate thereof, 
wherein: 

A and B are independently d. 3 alkylene optionally substituted with 1 to 4 
methyl groups; 

D is O, S, S(0), S(0) 2 , CR 2 R 3 orN-R 2 ; 

V is selected from the group consisting of C U3 alkylene, ethynylene and C U2 
heteroalkylene wherein each are optionally substituted with 1 to 4 substituents 
selected from the group consisting of C,. 3 alkyl, C M alkoxy, carboxy, cyano, C x . 3 
haloalkyl and halogen; or 

V is absent; 

W is NR4, O, S, S(O) or S(0) 2 ; or 
W is absent; 
X is N or CR S ; 

V is N or CR5; 

Z is selected from the group consisting of C,. 5 acyl, Q.5 acyloxy, C M alkoxy, 
Q.,, alkyl, Cm alkylcarboxamide, Cm alkylthiocarboxamide, Cm alkylsulfonamide, 
C M alkylsulfinyl, C M alkylsulfonyl, Cm alkylthio, Cm alkylthioureyl, C t ^ 
alkylureyl, amino, C,. 2 alkylamino, dialkylamino, carbo-d. 6 -alkoxy, 
carboxamide, carboxy, cyano, Cms diacylamino, C M dialkylcarboxamide, Cm 
dialkylthiocarboxamide, dialkylsulfonamide, Cm dialkylsulfonylamino, formyl, 
C M haloalkoxy, Cm haloalkyl, Cm haloalkylcarboxamide, C M haloalkylsulfinyl, Cm 
haloalkylsulfonyl, C M haloalkylthio, halogen, aryl, heterocychc, heteroaryl, 
hydroxyl, hydVoxylamino, nitro and tetrazolyl, wherein Cm alkyl and C,. s acyl are 
each optionally substituted with 1, 2, 3 or 4 groups selected from the group consisting 
of C1.5 acyl, Cm acyloxy, Cm alkoxy, Cm alkylcarboxamide, Cm alkylsulfonamide, 
Cm alkylsulfinyl, Cm alkylsulfonyl, Cm alkylthio, Cm alkylureyl, amino, C U2 
alkylamino, d-» dialkylamino, carbo-Ci^-alkoxy, carboxamide, carboxy, cyano, 
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formyl, C M haloalkoxy, C M haloalkylsulfinyl, haloalkylsulfonyl, C M 
haloalkylthio, halogen, hydroxyl, hydroxylamino and nitro; or 
Z is a group of Formula (A): 

H H 

(A) 

wherein: 

R7 is H, Ci_ g alkyl or C 3 . 6 cycloalkyl; and 
Rg is H, nitro or nitrile; 
Ari is aryl or heteroaryl wherein each are optionally substituted with R 9 -R 13 ; 

Ri is selected from the group consisting of H, Q.s acyloxy, C 2 . 6 alkenyl, C M 
alkoxy, C us alkyl, C M alkylcarboxamide, C2-6 alkynyl, Q.4 alkylsulfonamide, C 1A 
alkylsulfinyl, C w alkylsulfonyl, C M alkylthio, C M alkylureyl, amino, C w 
alkylamino, C 2 . 8 dialkylamino, carboxamide, cyano, C 3 ^ cycloalkyl, 
dialkylcarboxamide, C 2 _ 6 dialkylsulfonamide, halogen, Ci^ haloalkoxy, C 1A 
haloalkyl, C w haloalkylsulfinyl, haloalkylsulfonyl, C w haloalkylthio and 
hydroxyl; 

R 2 is selected from the group consisting of H, C us acyl, C us acyloxy, 
alkoxy, Ci. g alkyl, d_4 alkylcarboxamide, d-4 alkylthiocarboxarnide, d-4 
alkylsulfinyl, d-4 alkylsulfonyl, d-4 alkylthio, amino, carbo-d-e-alkoxy, 
carboxamide, carboxy, cyano, C 3 . 6 -cycloalkyl, C 2 . 6 dialkylcarboxamide, d-4 
haloalkoxy, d-4 haloalkyl, halogen, heteroaryl, hydroxyl and phenyl; and wherein Q. 
8 alkyl, heteroaryl and phenyl are each optionally substituted with 1 to 5 substituents 
selected from the group consisting of d-s acyl, C,. 5 acyloxy, d-4 alkoxy, d-s alkyl, 
d-4 alkylamino, d-4 alkylcarboxamide, d-4 alkylthiocarboxarnide, d-4 
alkylsulfonamide, d-4 alkylsulfinyl, C M alkylsulfonyl, d-4 alkylthio, C M 
alkylthioureyl, C M alkylureyl, amino, carbo-Ci^-alkoxy, carboxamide, carboxy, 
cyano, C 3 . 6 -cycloalkyl, d-6-cycloalkyl-d-3-alkylene, d-6-cycloalkyl-d_ 3 - 
heteroalkylene, C24 dialkylamino, d-6 dialkylcarboxamide, d-4 
dialkylthiocarboxamide, C 2 . 6 dialkylsulfonamide, d-4 alkylthioureyl, d-4 haloalkoxy, 
Cm haloalkyl, d-4 haloalkylsulfinyl, C M haloalkylsulfonyl, Cw haloalkyl, d-4 
haloalkylthio, halogen, heterocyclic, hydroxyl, hydroxylamino and nitro; or 

R 2 is -Ar 2 -Ar 3 wherein Ar 2 and Ar 3 are independently aryl or heteroaryl each 
optionally substituted with 1 to 5 substituents selected from the group consisting of 
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H, Cls acyl, C U5 acyloxy, C M alkoxy, C,. g alkyl, C M alkylcarboxamide, C w 

alkylthiocarboxamide, alkylsulfinyl, C M alkylsulfonyl, C M alkylthio, amino, 

carbo-Ci-s-alkoxy, carboxamide, carboxy, cyano, C 3 ^-cycloalkyl, 

dialkylcarboxamide, C M haloalkoxy, C,^, haloalkyl, halogen, hydroxyl and nitro; or 

R 2 is a group of Formula (B): 

, joOR 14 
N 

(B) 

wherein: 

R14 is Ci^ alkyl or cycloalkyl; and Rj S is F, CI, Br or 

CN; or 

R 2 is a group of Formula (C): 

(C) 

wherein: 

G is CO, CRi6R 17 , O, S, S(0), S(0) 2 ; where R 16 and R, 7 are 
independently H or Ci„ 8 alkyl; and 

Ar 4 is phenyl or heteroaryl optionally substituted with 1 to 5 
substituents selected from the group consisting of Ci. s acyl, Ci_ 5 
acyloxy, C w alkoxy, C us alkyl, C lJ( alkylcarboxamide, C M 
alkylthiocarboxamide, alkylsulfonamide, alkylsulfinyl, C,_4 
alkylsulfonyl, alkylthio, C1-4 alkylthioureyl, C w alkylureyl, 
amino, carbo-Q-e-alkoxy, carboxamide, carboxy, cyano, C 3 . 6 - 
cycloalkyl, C2. 6 dialkylcarboxamide, C w dialkylthiocarboxamide, C 2 . 
6 dialkylsulfonamide, C M alkylthioureyl, C M haloalkoxy, C,^ 
haloalkyl, C M haloalkylsulfinyl, C M haloalkylsulfonyl, 
haloalkyl, C lJ( haloalkylthio, halogen, heteroaryl, hydroxyl, 
hydroxylamino and nitro; 



R 3 is H, C1.8 alkyl, Ci^ alkoxy, halogen or hydroxyl; 
Rt is H or Ci_8 alkyl; 

R s and Rg are independently H, Ci. g alkyl or halogen; 

R9 is selected from the group consisting of C1.5 acyl, C1-5 acyloxy, C 2 . 6 
alkenyl, C M alkoxy, Q.8 alkyl, C M alkylamino, C M alkylcarboxamide, alkynyl, 
C M alkylsulfonamide, C,^ alkylsulfinyl, C M alkylsulfonyl, C w alkylthio, C M 
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alkylureyl, amino, arylsulfonyl, carbo-Q. 6 -alkoxy, carboxamide, carboxy, cyano, C» 
cycloalkyl, C^ dialkylamino, C^ dialkylcarboxarnide, C^ dialkylsulfonamide, ' 
halogen, C M haloalkoxy, C M haloalkyl, Cm haloalkylsulfinyl, Cm haloalkylsulfonyl, 
C M haloalkylthio, heterocyclic, heterocyclicsulfonyl, heteroaryl, hydroxyl, nitro, cj 
oxo-cycloalkyl, phenoxy, phenyl, sulfonamide and sulfonic acid, and wherein Q. , 
acyl, Cm alkoxy, C M alkyl, C M alkylsulfonamide, alkylsulfonyl, arylsulfonyl, 
heteroaryl, phenoxy and phenyl are each optionally substituted with 1 to 5 
substituents selected independently from the group consisting of C,. 5 acyl, Cl . 5 
acyloxy, C^ alkenyl, C M alkoxy, Q. 8 alkyl, Cm alkylcarboxamide, C^ alkynyl C M 
alkylsulfonamide, C M alkylsulfinyl, Cm alkylsulfonyl, C M alkylthio, Cm alkylureyl, . 
carbo-Ce-alkoxy, carboxamide, carboxy, cyano, C 3 . 6 cycloalkyl, C^ 
dialkylcarboxamide, halogen, Cm haloalkoxy, Cm haloalkyl, Cm haloalkylsulfinyl 
Cm haloalkylsulfonyl, Cm haloalkylthio, heteroaryl, heterocyclic, hydroxyl, nitro and 
phenyl; or 

R* is a group of Formula (D): 

O 

CD) 

wherein: 

"p" and "r" are independently 0, 1, 2 or 3; and 
Ris is H, Ci.s acyl, C 2 . 6 alkenyl, C M alkyl, C M 
alkylcarboxamide, C„ alkynyl, C M alkylsulfonamide, carbo-Q.*- 
alkoxy, carboxamide, carboxy, cyano, C^ cycloalkyl, C^ 
dialkylcarboxamide, halogen, heteroaryl or phenyl, and wherein the 
heteroaryl and phenyl are each optionally substituted with 1 to 5 
substituents selected independently from the group consisting of C M 
alkoxy, amino, C M alkylamino, C^ alkynyl, dialkylamino, 
halogen, C M haloalkoxy, C M haloalkyl and hydroxyl; and 
R,o-R 13 are independently selected form the group consisting of Cm acyl, C, 5 
acyloxy, C2^ alkenyl, Cm alkoxy, C,. 8 alkyl, C M alkylcarboxamide, 
Q« alkynyl, C M alkylsulfonamide, Cm alkylsulfinyl, Cm alkylsulfonyl, Cm 
alkylthio, C M alkylureyl, carbo-C^-alkoxy, carboxamide, carboxy, cyano, C» 
cycloalkyl, C 2 . 6 dialkylcarboxamide, halogen, C M haloalkoxy, Cm haloalkyl, C„ 
haloalkylsulfinyl, Cm haloalkylsulfonyl, Cm haloalkylthio, hydroxyl and nitro; or 
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two adjacent R 10 -R n groups together with Arj form a 5, 6 or 7 membered 
cycloalkyl, cycloalkenyl or heterocyclic group wherein the 5, 6 or 7 
membered group is optionally substituted with halogen. 

2. The compound according to claim 1 wherein W is NR,. 

3. The compound according to claim 2 wherein R4 is H. 

4. The compound according to claim 2 wherein R4 is CH 3 or CH 2 CH 3 . 

j 

5. The compound according to claim 1 wherein W is O. 

6. The compound according to claim 1 wherein W is S. 

7. The compound according to claim 1 wherein W is absent. 

8. The compound according to claim 1 wherein W is absent and V is ethynylene. 

9. The compound according to any one of claims 1 to 7 wherein V is -CH 2 - or - 
CH2CH2-. 

10. The compound according to any one of claims 1 to 7 wherein V is -OCH 2 CH 2 -. 

1 1 . The compound according to any one of claims 1 to 7 wherein V is absent. 

12. The compound according to any one of claims 1 to 1 1 wherein A is ethylene and B is 
methylene. 

13. The compound according to any one of claims 1 to 1 1 wherein A is propylene and B 
is methylene. 

14. The compound according to any one of claims 1 to 1 1 wherein A and B are both 
ethylene wherein A and B are optionally substituted with 1 to 4 methyl groups. 



15. The compound according to any one of claims 1 to 14 wherein D is O, S, S(0) 
S(0) : 



or 
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16. The compound according to any one of claims 1 to 14 wherein D is CR 2 R 3 . 

17. The compound according to claim 16 wherein R 2 is selected from the group 
consisting of H, C« acyl,-C M acyloxy, C M alkoxy, C M alkyl, C M alkylcarboxamide, 
• Cm alkylthiocarboxamide, C M alkylsulfinyl, C M alkylsulfonyl, C a ^ alkylthio, ammo, 
carbo-C^-alkoxy; carboxamide, carboxyl, C„ cycloalkyl, C M haloalkoxy, C M 
haloalkyl, halogen and hydroxyl. 



18. 



19. 



The compound according to claim 17 wherein R 2 is selected from the group 
consisting of C(0)CH 3 , C(0)CH 2 CH 3j C(0)CH 2 CH 2 CH 3 , C(0)CH(CH 3 ) 2 , 
C(0)CH 2 CH 2 CH 2 CH 3 , OC(0)CH 3 , OC(0)CH 2 CH 3 , OC(0)CH 2 CH 2 CH 3 , OCH 3 , 
OCH 2 CH 3 , OCH 2 CH 2 CH 3 , OCH(CH 3 ) 2 , OCH 2 (CH 2 ) 2 CH 3 , CH 3 , CH 2 CH 3 , 
CH 2 CH 2 CH 3 , CH(CH 3 ) 2 , CH(CH 3 )(CH 2 CH 3 ), CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2 ) 3 CH 3 , 
C(0)NH 2 , C0 2 CH 3 , C0 2 CH 2 CH 3 , C0 2 CH 2 CH 2 CH 3 , C0 2 CH(CH 3 ) 2 , 
C0 2 CH 2 (CH 2 ) 2 CH 3 , and C0 2 H. 

The compound according to claim 17 wherein R 2 is selected from the group 
consisting of S(0) 2 CH 3 , S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3 , S(0) 2 CH(CH 3 ) 2 , 
S(0) 2 CH 2 (CH 2 ) 2 CH 3 , cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, hydroxyl, and 
F. 



20. The compound according to claim 16 wherein R 2 is C,. 8 alkyl, or heteroaryl each 
optionally substituted with 1 to 5 substituents selected from the group consisting of 
C,. s acyloxy, C,_4 alkoxy, C M alkyl, C M alkylsulfonyl, carbo-C^-alkoxy, 
carboxamide, carboxy, C^-cycloalkyl, C^-cycloalkyl-C^-alkylene, C 3 . 6 -cycloalkyl- 
Ci. 3 -heteroalkylene, and hydroxyl. 

21 . The compound according to claim 20 wherein R 2 is selected from the group 
consisting of CH 2 OCH 3 , CH 2 CH 2 OCH 3 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 CH 3 , 
CH 2 CH 2 OCH 2 CH 3 , CH 2 CH 2 OCH 2 CH 2 CH 3 , CH 2 OCH(CH 3 ) 2 , CH 2 OCH 2 CH(CH 3 ) 2j 
CH 2 C0 2 H, CH 2 CH 2 C0 2 H, CH 2 OH, CH 2 CH 2 OH and CH 2 CH 2 CH 2 OH. 

22. The compound according to claim 20 wherein R 2 is selected from the group 
consisting of CH 2 S(0) 2 CH 3) CH^O^O^CHs, CH 2 S(0) 2 CH 2 CH 2 CH 3 , 
CH 2 S(0) 2 CH(CH 3 ) 2 , CH 2 S(0) 2 CH 2 (CH 2 ) 2 CH 3 , CH 2 CH 2 S(0) 2 CH 3 , 
CH 2 CH 2 S(0) 2 CH 2 CH 3 , CH 2 CH 2 S(Q) 2 CH 2 CH 2 CH 3 , CH 2 CH 2 S(0) 2 CH(CH 3 ) 2 , 
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CH 2 CH 2 S(0) 2 CH 2 (CH 2 ) 2 CH 3 , CH 2 OCH 2 -cyclopropyl, CH 2 OCH 2 -cyclobutyl, 
CH 2 OCH 2 -cyclopentyl, and CH 2 OCH 2 -cycIohexyl. 

I ....... 

23 . The compound according to claim 20 wherein R 2 is selected from the group 
consisting of l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, l,3,4-oxadiazol-2-yl, 3- 
methyl-l,2,4-oxadiazol-5-yl, 3-ethyl-l,2,4-oxadiazol-5-yl, 3-isopropyl-l,2,4- 
oxadiazol-5-yl, 3 -propyl- 1,2,4-oxadiazol-S-yl, 3-/-butyl-l,2,4-oxadiazol-5-yl, and 3- 
cyclopropyl-l,2,4-oxadiazol-5-yl. 

24. The compound according to claim 16 wherein R 2 is -Ar 2 -Ar 3 wherein Ar 2 and Ar 3 are 
independently aryl or heteroaryl each optionally substituted with 1 to 5 substituents 
selected from the group consisting of C,_ 5 acyl, C,. 5 acyloxy, C M alkoxy, C M alkyl, 
C M alkylcarboxamide, C M alkylthiocarboxamide, C M alkylsulfrnyl, C 1A 
alkylsulfonyl, Cm alkylthio, amino, carbo-Cs-alkoxy, carboxamide, carboxy, cyano, 
C 3 .6-cycloalkyl, dialkylcarboxamide, C w haloalkoxy, C H haloalkyl, halogen, 
hydroxyl and nitro. 

25. The compound according to claim 24 wherein Ar 2 is a heteroaryl and Ar 3 is phenyl. 

26. The compound according to claim 1 6 wherein R 2 is Formula (C): 

(C) 

wherein: 

G is C=0, CR 16 R 17 , O, S, S(O), S(0) 2 ; wherein R l6 and R 17 are 
independently H or C,_ 2 alkyl; 
and 

Ar 4 is phenyl or heteroaryl optionally substituted with 1 to 5 
substituents selected from the group consisting of C M alkoxy, d-g alkyl, 
haloalkoxy, haloalkyl, and halogen. 

27. The compound according to claim 26 wherein G is CO, CH 2 or O. 

28. The compound according to claim 26 wherein G is S, S(0) or S(0) 2 . 

29. The compound according to any one of claims 26 to 28 wherein Ar 4 is selected from 
the group consisting of pyridinyl, pyridazinyl, pyrimidinyl and pyrazinyl. 
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30. The compound according to any one of claims 26 to 29 wherein Ar 4 is 2-pyridyl. 

31. The compound according to any one of claims 26 to 30 wherein R 16 and R 17 are both 
H. 



32. The compound according to any one of claims 1 6 to 3 1 wherein R 3 is H. 

33. The compound according to any one of claims 1 to 14 wherein D is N-R 2 . 

34. The compound according to claim 33 wherein R 2 is H, or carbo-C,_ 6 -alkoxy. 

35. The compound according to claim 34 wherein R 2 is selected from the group 
consisting of C0 2 CH 3 , C0 2 CH 2 CH 3 , C0 2 CH 2 CH 2 CH 3 , C0 2 CH(CH 3 ) 2 and 
C0 2 CH 2 (CH 2 ) 2 CH 3 . 

36. The compound according to claim 33 wherein R 2 is C M alkyl optionally substituted 
with 1 to 5 substituents selected from the group consisting of C M alkylsulfonyl, 
carbo-Ci-6-alkoxy, and carboxy. 

37. The compound according to claim 36 wherein R 2 is CH 2 C0 2 Et, or CH 2 CH 2 C0 2 H. 

38. The compound according to claim 36 wherein R 2 is selected from the group 
consisting of CH 2 CH 2 S(0) 2 CH 3 , CH 2 CH 2 S(0) 2 CH 2 CH 3> CH 2 CH 2 S(0) 2 CH 2 CH 2 CH 3 , 
CH 2 CH 2 S(0) 2 CH(CH 3 ) 2 and CH 2 CH 2 S(0) 2 CH 2 (CH 2 ) 2 CH 3 . 

39. The compound according to any one of claims 1 to 38 wherein Z is selected from the 
group consisting of d. 5 acyl, C M alkyl, C lA alkylcarboxamide, amino, cyano, 
diacylamino, dialkylsulfonamide, formyl, halogen, heterocyclic, and nitro 
wherein C,. 8 alkyl and Ci. s acyl are each optionally substituted with 1, or 2 groups 
selected from the group consisting of C„ dialkylmino, hydroxy, and halogen. 



40. The compound according to claim 39 wherein Z is selected from the group consisting 
of nitro, amino, formyl, NHC(0)CF 3 , Br, NHC(0)CH 3 , N(C(0)CH 3 ) 2 , N(S(0) 2 CH 3 ) 2 , 
CH 3 , [l,3]dioxolan-2-yl, CH 2 OH, CH 2 N(CH 3 )2, and C(0)CH 3 . 
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41 . The compound according to any one of claims 1 to 40 wherein R, is selected from the 
group consisting of H, d. 8 alkyl, and amino. 

42. The compound according to any one of claims 1 to 41 wherein Ari is phenyl 
optionally substituted with R9-R13. 

43. The compound according to claim 42 wherein R 9 is selected from the group 
consisting of C„ acyl, C M alkoxy, C us alkyl, C M alkylcarboxamide, C„ alkynyl, C,. 
4 alkylsulfonamide, C 2 . 6 dialkylsulfonamide, C M alkylsulfinyl, C M alkylsulfonyl, C M 
alkylthio, amino, arylsulfonyl, dialkylamino, C« dialkylsulfonamide, and 
carboxamide. 

44. The compound according to claim 43 wherein R> is selected from the group 
consisting of C(0)CH 3 , C(0)CH 2 CH 3 , C(0)CH 2 CH 2 CH 3 , C(0)CH(CH 3 ) 2 , 
C(0)CH 2 CH 2 CH 2 CH 3 , OCH 3 , OCH 2 CH 3 , OCH 2 CH 2 CH 3 , OCH(CH 3 ) 2 , 
OCH 2 CH 2 CH 2 CH 3 , CH 3 , CH 2 CH 3 , GH 2 CH 2 CH 3 , CH(CH 3 ) 2 , CH(CH 3 )(CH 2 CH 3 ), 
CH 2 (CH 2 ) 2 CH 3 , CH 2 (CH 2 ) 3 CH 3 , CH 2 (CH 2 ) 4 CH 3 , CH 2 (CH 2 ) 5 CH 3 , C(0)NHCH 3 , 
C(0)NHCH 2 CH 3 , C(0)NHCH 2 CH 2 CH 3 , C(0)NHCH(CH 3 ) 2 , feCH, S(0) 2 NHCH 3 , 
S(0) 2 NHCH 2 CH 3 , S(0) 2 NHCH 2 CH 2 CH 3 , S(0) 2 NHCH(CH 3 ) 2 , 
S(0) 2 NHCH 2 (CH 2 ) 2 CH 3 , S(0) 2 NHCH(CH 3 )CH 2 CH 3 , S(0) 2 N(CH 3 ) 2j 
S(0) 2 N(Et)(CH 3 ), S(0) 2 CH 3 , S(0) 2 CH 2 CH 3 , S(0) 2 CH 2 CH 2 CH 3 , S(0) 2 CH(CH 3 ) 2 , 
S(0) 2 CH 2 (CH 2 ) 2 CH 3 , S(0) 2 CH(CH 3 )CH 2 CH 3 , SCH 3 , SCH 2 CH 3 , SCH 2 CH 2 CH 3 , ' 
SCH(CH 3 ) 2 , SCH 2 (CH 2 ) 2 CH 3 , amino, S(0) 2 Ph, N(CH 3 ) 2 , N(CH 3 )(Et), N(Et) 2 and 
C(0)NH 2 . 

45. The compound according to claim 42 wherein R> is selected from the group 
consisting of cyano, C 3 . 6 cycloalkyl, halogen, C M haloalkoxy, C,_4 haloalkyl, C M 
haloalkylsulfonyl, and C M haloalkylthio. 

46. The compound according to claim 45 wherein R9 is selected from the group 
consisting of cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, CI, F, Br, OCF 3 , 
OCHF 2 , OCH 2 CF 3 , CF 3 , CHF 2 , CH 2 CF 3 , SCF 3 , SCHF 2 and SCH 2 CF 3 . 

47. The compound according to claim 42 wherein R 9 is selected from the group 
consisting of heterocyclic, heterocychcsulfonyl, heteroaryl, hydroxy, G*. 7 oxo- 
cycloalkyl, phenoxy and phenyl. 
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48. 



49. 



50. 



51. 



52. 



The compound according to claim 47 wherein is selected from the group 
consisting of morpholin-4-yl, thiomorpholin-4-yl, l-oxo-U 4 -thiomorpholin-4-yl 5 U - 
Dioxo-U 6 -thiomorpholin-4-yl, piperazin-l-yl, 4-methyl-piperazin-l-yl, 4-etbyl- 
piperazin-l-yl, 4-propyl-piperazin-l-yl, piperidin-l-yl, pyrrolidin-l-yl, 2,5-dioxo- 
imidazohdin-4-yl, 2,4Khoxo-rmazohdin-5-yl, 4-oxo-2-thioxo-thiazolidin-5-yl, 3- 
methyl-^S-dioxo-imidazolidin^-yl, 3- me myl-2,4-dioxo-thia Z olidin-5-yl s 3-methyl-4- 
oxo-2-thioxo-thiazolidin-5-yl 5 3-emyl-2,5^oxo4inidazolidin-4-yl, 3-ethyl-2,4-dioxo- 
thiazolidin-5-yl, and 3-emyM-oxo-2-thioxo-thia Z olidin-5-yl. 

The compound according to claim 47 wherein R> is selected from the group 
consisting of lH-imidazol-4-yl, [l,2,4]triazol-l-yl, [l^triazol-l-yl, [l,2,4]triazol- 
4-yl, pyrrol-l-yl, pyrazol-l-yl, lH-pyrazol-3-yl, imidazol-l-yl, oxazol-5-yl, oxazol-2- 
yl, [l,3,4]oxadiazol-2-yl, [l,3,4]thiadiazol-2-yl, [l,2,4]oxadiazol-3-yl, 
[l,2,4]thiadiazol-3-yl, tetrazol-l-yl, pyrimidin-5-yl, pyrirnidin-2-yl, pyrimidin-4-yl, 
pyridazin-3-yl, pyridazin-4-yl, pyrazin-2-yl, l,3-dioxo-l,3-dihydro-isoindol-2-yl and 
[l,2,3]thiadiazol-4-yl. 

The compound according to claim 42 wherein R 9 is Q. 8 alkyl or C„ alkoxy 
optionally substituted with 1 to 5 substituents selected independently from the group 
consisting of Q. 5 acyl, C M alkoxy, alkylcarboxamide, C M alkylsulfonyl, carbo- 
C,^-alkoxy, carboxarnide, carboxy, cyano, andhydroxyl. 

The compound according to claim 50 wherein R> is selected from the group 
consisting of CH 2 OCH 3 , CH 2 OCH 2 CH 3j CH 2 OCH 2 CH 2 CH 3 , CH 2 OCH(CH 3 ) 2 , 
CH 2 OCH 2 (CH 2 ) 2 CH 3 , CH 2 CH 2 OCH 3 , CH 2 CH 2 OCH 2 CH 3 , CH 2 CH 2 OCH 2 CH 2 CH 3 , 
CH 2 CH 2 OCH(CH 3 ) 2 and CH 2 CH 2 OCH 2 (CH 2 ) 2 CH 3 . 

The compound according to claim 42 wherein R, is of Formula (D): 



^18 

6 



(P) 

wherein: 



"p" and V are independently 0, or 1; and 
Ru is H, carbo-Ci. 6 -alkoxy, heteroaryl or phenyl, and 
wherein the heteroaryl and phenyl are each optionally substituted 
with 1 to 5 substituents selected independently from the group 
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consisting of Cm alkoxy, amino, C M alkylamino, alkynyl, C M 
dialkylamino, halogen, C M haloalkoxy, C M haloalkyl and hydroxyl 

53. The compound according to claim 52 wherein p = 0 and r = 0. 

54. The compound according to claim 53 wherein R 18 is phenyl optionally substituted 
with 1 to 5 substituents selected independently from the group consisting of C M 
alkoxy, amino, C M alkylamino, Q. 6 alkynyl, C 2 . 8 dialkylamino, halogen, C M 
haloalkoxy, C M haloalkyl and hydroxyl. 

55. The compound according to claim 52 wherein p = 0 and r = 1 

56. The compound according to claim 55 wherein R 18 is carbo-C^-alkoxy or carboxy. 

57. The compound according to any one of claims 43 to 56 wherein R 9 is substituted at 
the para position on the phenyl. 



are 



58. The compound according to any one of claims 42 to 57 wherein R 10 -R 13 ; 
independently selected from the group consisting of Cl . s acyl, alkoxy, Q_s alkyl, 
C„ alkylcarboxamide, C M alkylureyl, carbo-C.^-alkoxy, carboxamide, carboxy, 
cyano, cycloalkyl, halogen, C M haloalkoxy and C M haloalkyl. 

59. The compound according to any one of claims 42 to 57 wherein one or two R 10 -R I3 
groups are independently halogen. 

60. The compound according to any one of claims 42 to 59 wherein two adjacent R 10 -R u 
groups together with the phenyl form a 5, 6 or 7 membered cycloalkyl, cycloalkenyl 
or heterocyclic group wherein the 5, 6 or 7 membered group is optionally substituted 
with halogen. 

61. The compound according to claim 60 wherein the heterocyclic group together with 
the phenyl group is a 2,3-dihydro-benzofuran-5- y l, benzo[l,3]dioxol-5-yl group, 2,3- 
dihydro-benzo[l,4]dioxin-6-yl, 2,3-dihydro-benzo[l,4]dioxin-2-yl group, 3,4- 
dihydro-2H-benzo[b][l ,4]dioxepin-7-yl group. 

62. The compound according to any one of claims 1 to 41 wherein Ar, is heteroaryl 
optionally substituted with R 9 -R 13 . 
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63. The compound according to claim 62 wherein Rg is selected from the group 
consisting of C M alkoxy, C,. g alkyl, c M alkylcarboxamide, C M alkylsulfonyl, C M 
haloalkyl, hydroxy, halogen, and phenyl. 

64. The compound according to claim 63 wherein R> is selected from the group 
consisting OCH 3 , OCH 2 CH 3 , OCH 2 CH 2 CH 3) OCH(CH 3 ) 2 , OCH 2 CH 2 CH 2 CH 3 , CH 3 , 
CH 2 CH 3 , CH 2 CH 2 CH 3 , CH(CH 3 ) 2 , CH(CH 3 )(CH 2 CH 3 ), CH^CH^CHs, 
CH 2 (CH 2 ) 3 CH 3 , CH 2 (CH 2 ) 4 CH 3 , CH 2 (CH 2 ) 5 CH 3 , C(0)NHCH 3 , C(0)NHCH 2 CH 3 , 
C(0)NHCH 2 CH 2 CH 3 , C(0)NHCH(CH 3 ) 2j C(0)NHCH 2 (CH 2 ) 2 CH 3 , S(0) 2 CH 3 , 
S(0) 2 CH 2 CH 3J S(0) 2 CH 2 CH 2 CH 3 , S(0) 2 CH(CH 3 ) 2> CI, F, Br, CF 3 , CHF 2 , CH 2 CF 3 , 
and hydroxy. 

65. The compound according to any one of claims 62 to 64 wherein R, 0 -Ri 3 are 
independently C,_ 5 acyl, alkoxy, d. 8 alkyl, C M alkylcarboxamide, C M 
alkylureyl, carbo-C^-alkoxy, carboxamide, carboxy, cyano, C^ cycloalkyl, halogen, 
Q.4 haloalkoxy and C M haloalkyl. 

66. The compound according to any one of claims 62 to 64 wherein one or two Ri 0 -Ri 3 
groups are independently halogen. 

67. The compound according to any one of claims 1 to 66 wherein X is N and Y is CH. 

68. The compound according to any one of claims 1 to 66 wherein X is N and Y is CF. 

69. The compound according to any one of claims 1 to 66 wherein X is CH and Y is N. 

70. The compound according to any one of claims 1 to 66 wherein X and Y are N. 

71. The compound according to any one of claims 1 to 66 wherein X and Y are CH. 

72. The compound according to any one of claims 1 to 66 wherein X is CH and Y are CF. 

73. The compound according to claim 1 wherein said compound is selected from the 
group consisting of: 

l-[6<4-Iimdazol-l-yl-phenoxy)-5-m^^ 
carboxylic acid ethyl ester; 
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l-[6<2-Methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-pyrinu 
yl]-piperidine-4-carboxylic acid ethyl ester, 

1 -[6<4-Methanesulfonyl,phenoxy^^^ 
carboxylic acid ethyl ester; 

l-[6-(Benzo[l,2,5]oxadiazol-5-yloxy)-5^^ 
carboxylic acid ethyl ester; 

l-{6-[4-(2-Methoxycarbonyl-aceryl)-phenoxy]-5-nitro-pyrimidin^-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

' l-[5-Amino-6<2-me1byl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-py^^ 
4-yl]-piperidine-4-carboxylic acid ethyl ester; 

l-[6<2-Methyl-5-trifluorome1byl-2H-pyrazol-3-yloxy)-5<2 5 2 ) 2-trifluoro- 
acerylamino)-pyriiru(lin-4-yl]-pip e ridine-4-carboxylic acid ethyl ester; 

Propionic acid l-[2-arnino-5-formyl-6-(2-metbyl.5-trifluoromethyl-2H- 
pyrazol-3-yloxy)-pyrimidin-4-yl]- p iperidin-4-yl ester; 

4-[6<2-Methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-pyri^ 
yl]-piperazine-l -carboxylic acid ethyl ester; 

l-[6-(2-Methyl-5-trifluoromethyl-2H-py ra zol-3-yloxy)-5-nitro-pyrim 
yl]-piperidine-4-carboxylic acid methyl ester; 

2,6-Dime%l-4-[6-(2-methyl^ 
pyrimidin-4-yl]-morpholine; 

H6<2-Methyl-5-trifluoromethyl-2H^^ 
yl]-piperidine-3 -carboxylic acid ethyl ester; 

l-[6-(2-Methyl-5-trifluoromethyl-2H-pyra Z ol-3-yloxy)-5-nitro-pyrirnid 
yl]-piperidine-4-carboxylic acid ethylamide; 

l<6-(2-Methyl-5-phenyl-2H-pyrazol-3 7 yloxy)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester; 

4-(2-Methyl-5-trifluorome1hyl-2H-pyrazol-3-yloxy)-5-mtro-6-piperi 
pyrimidine; 

l-[5-Nitro-6-(2-trifluoromethyl-benzyloxy)-pyriirudin-4-yl]-piperidm^ 
carboxylic acid ethyl ester; 

l-[5-Nitro-6-(3-trifluoromethyl-benzyloxy)-pyrimidin-4-yl]-pipe^ 
carboxylic acid ethyl ester; 

l-[5-Nitro-6-(4-trifluoromethy^ 
carboxylic acid ethyl ester; 

l-[5-Bromo-6K2-methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-pyri^ 
4-yl]-piperidine-4-carboxylic acid ethyl ester; 
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l-[5-Ace1ylaniino-6-(2-methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)- 
pyriniidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; 

l-[5-Diacetylarruno^-(2-methyl-5-trifluorome1hyl-2H-pyrazol-3-yloxy)- 
pyrimidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; 

l-[6<2-Methyl-5-trifluorome%l-2^ 
yl]-piperidine-4-carboxylic acid; 

l-{5-Nitro-6-[2^2-1rifluoromethyl-phenyl)-ethoxy]-pyriniidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

l-{5-Nitro-6-[2-(3-1rifluoromethyl-phenyl)-ethoxy]-pyrimidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

1 -[5-DHmethanesulfonyl)ar^ 

3- yloxy)-pyrirnidin-4-yl]-piperidine-4-carboxylic acid ethyl ester; 

l-[5-Nitro-6-(3-trifluoromethyl-phenoxy)-pyrirnidin^-yl]-pip 
carboxylic acid ethyl ester; 

l-[5-Me1hyl-6<2-methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-pyrirru 

4- yl]-piperidine-4-carboxyhc acid ethyl ester; 

l-[5-Nifro-6-(2-trifluorome1hyl^ . 
carboxylic acid ethyl ester; 

l-[5-Nitro-6-(4-trifluoromethyl-ph^ 
carboxylic acid ethyl ester; 

l-[6-(4-Fluoro-phenoxy)-5-nitro-pyrirmdin^-yl]-piperidine-4-carboxylic 
acid ethyl ester; 

1 -[6-(2,5-Dimethyl-2H-pyrazol-3 -yloxy)-5-nitro-pyrimidin-4-yl]-piperidine- 
4-carboxylic acid ethyl ester; 

l-[6^4-Bromo-phenoxy)-5-nitro-pyrimidin^-yl]-piperidine-4-carboxylic 
acid ethyl ester; 

l-[6<4-(^oro-phenoxy)-5-rutro-pyrinudin^-yl]-piperidine-4-carboxylic 
acid ethyl ester; 

l-[6-(4-Carbamoyl-phenoxy)-5-rutro-pyrimidin^-yl]-piperidine^ 
acid ethyl ester, 

l-{6-[4-(2-Me&oxy-ethyl)-phenoxy]-5-m^ 
carboxylic acid ethyl ester; 

l-[6^4-(^clopentyl-phenoxy)-5-ni1ro-pyrimidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

H5-Nitro-6<4-pyrrol-l-yl-phe^ 
carboxylic acid ethyl ester; 
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l-[6-(4-Benzoyl-phenoxy)-5-nitro-pyi^clin^-yl]-piperidine-^arboxylic 
acid ethyl ester; 

l-{6-[4<4-Hydraxy-bc^^ 
piperidine-4-carboxylic acid ethyl ester; 

l.[6<4^Cyano-biphenyM-yloxy)-5-nitro-pyrimidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[6<2-Amino^-ethanesulfonyl-phenoxy)-5-nitro-pyrimidin^-yy 
piperidine-4-carboxylic acid ethyl ester; 

l-{6-[4<5-Hydroxy-pyrimidin-2-yl)-phenoxy]-5-ni1ro-pyrimidin^ 
piperidine-4-carboxylic acid ethyl ester; 

l-[5-Ni1ro-6<4-sulfo-phenoxy)-pyrjMdin-4-yl]-piperidine-4-carboxylicacid 
ethyl ester; 

l-[5-Nitro-6-(4-[l,2,4]tnazol-l-y^ 
carboxylic acid ethyl ester; 

146<4-Carbamoylme%l-phenoxy)-5-nitro-pyrimidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-{6-[4<l,3-Dioxo-13-dihydro-isoindol-2-yl)-phenoxy]-5-nitro-pyrimidin-4- 
yl } -piperidine-4-carboxylic acid ethyl ester; 

l-[6K4'-Methoxy-biphenyl^yloxy)-5-ni1ro-pyrimidin^-yl]-pipericiine^ 
carboxylic acid ethyl ester; 

l-{6-[4-(2,5-Dioxo-imidazolidin^-yl)-phenoxy]-5-nitro-pyrimi<3in^ 
piperidine-4-carboxylic acid ethyl ester; 

4<4,4-Difluoro-piperia^-l-yl)-6<2-methyl-5-trifluoromethyl-2H-pyra2ol-3- 
yloxy)-5-nitro-pyrimidine; , 

l-{5-Nitro^-[4<4-oxo-cyclohexyl)-phenoxy]-pyrimidin-4-yl}-piperidine-4- 
carboxylic acid ethyl ester; 

1 - {5-Nitro-6-[4-(3 -oxo-butyl)-phenoxy]-pyrimidin-4-yl> -piperidine-4- 
carboxylic acid ethyl ester; 

l-[5-Nifro-6-(4-propionyl-phenoxy)-^ 
acid ethyl ester; 

l-[5-Nitro-6<4-[l,23]thia(liazoM-yl-phenoxy)-pyriimdin^yl]-piperidm 
carboxylic acid ethyl ester; 

l-{6-[4<2-Hydroxy^thyl)-phenoxy]-5-nitro-pyrimidin^-yl}-piperidine-4- 
carboxylic acid ethyl ester, 

{4-[6-(4,4-Dmuoro-piperidin-l-yl)-5-nitro-pyrimidin-4-yloxy]-phenyl}- 
phenyl-methanone; 
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3- {4-[6<4,4-Difluoro-pip e ridin-l-yl)-5-nitro-p 3 ^dm-4-yloxy]-phenyl}-3- 
oxo-propionic acid methyl ester; 

2-[6-(4,4-Difluoro-piperidin-l-yl)-5-rdtro-pyrinudm^-yloxy]-5^ 
ethanesulfonyl-phenylamine; 

4- (4-Cyclopentyl-phenoxy)-6-(4 5 4-difluoro-pi P eridin-l-yl). 5 -nitro- 
pyrimidine; 

H^.e-Dichloro^-methanesuIfo^ 
piperidine-4-carboxylic acid ethyl ester; 

l-{6-[4<4-CWoro-benzoyl).phenoxy]-5-nitro-pyrimidm^-yl}-piperi 
carboxylic acid ethyl ester; 

W^r^-Hydroxy-ben^ 
4-carboxylic acid ethyl ester; 

l-[6<4-Cyanomethyl-phenoxy)-5-nitro-pyriimclm^-yl]-piperid m e-4- 
carboxylic acid ethyl ester; 

(4-{6<4-(2-Methanesulfonyl-e^ 
yloxy} -phenyl)-phenyl-methanone; 

4-(4-{6W2-Methanesulfonyl^ 
yloxy} -phenyl)-butan-2 -one; 

3 - (4-{6-r4-(2-Memanesulfo^^^^ 
yloxy}-phenyl)-3-oxo-propionic acid methyl ester; 

4- (4-Memyl-pip e ridm-l-yl)-6<2-memyl-5-trifluorome&yl-2H-pyr^ 
yloxy)-5 -nitro-pyrimidine; 

4<4-Bromo-piperid m -l-yl)-6<2- m ethyl-5-trifluoromethyl-2H-pyrazol-3- 
yloxy)-5-nitro-pyrirnidine; 

4-(2-Me&yl-5-trifluoromethyl-2H- P yra Z ol-3-yloxy)-5-nitro-6-(4-propyl- 
piperidin- 1 -yl)-pyrimidine; 

l-[6<2-Methyl-5-trifluoromethyl-2H-pyrazol-3-y^^ 
yl]-piperidine-4-carboxylic acid amide; 

l-[5-Nitrc-6-(2-oxo-2H^^ 
carboxylic acid ethyl ester; 

H5-Nitro-6-(2-oxo-benzo[U 
4-carboxylic acid ethyl ester; 

l-[6-(9H-Carbazol-2-yloxy^ 
acid ethyl ester, 

l-[5-Nitro-6-(9-oxo-9H-fl^^ 
carboxyhc acid ethyl ester; 
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l-fS-Amino-e-^KS-oxo-buty^-phenoxyl-pyrimidin^-yll-piperidine^- 
carboxylic acid ethyl ester; 

l-[6-[4^3-Oxo-bu1yl)-phenoxy],5<2 ) 2,2,trifluoro-acetylamino)-pyr^ 
yl]-piperidine-4-carboxylic acid ethyl ester; 

l-{5-Arnino-6-[4-(hydroxy-phenyl-methyl)-phenoxy]-pyrirrudin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

l<6<2-Benzoyl-5-methoxy-phenoxy)-5-nitro-pyrimidin^-yl]-piperi(iine-4- 
carboxylic acid ethyl ester; 

l-[6-(6-Chloro-pyridinO-yloxy)-5-nitro-pyrimidin^-yl]-piperidm^ 
carboxylic acid ethyl ester; 

l-[6-(Benzo[13]dioxol-5-yloxy)-5-nitro-pyrirnidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

H6<4-Benzyloxy-phenoxy)-5-mt^ 
acid ethyl ester; 

l-[6-(3-Morpholin^-yl-phenoxy)-5-nitro-pyrirnidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[5-Nitro-6-(4-trifluoromethyk 
4-carboxylic acid ethyl ester; 

l-[5-Nitro-6K4-trifluoromethoxy-ph^ 
carboxylic acid ethyl ester; 

l-[6-(4-Benzoyl-phenoxy)-5^2,2,2-trifl^^ 
piperidine-4-carboxylic acid ethyl ester; 

{4-[5-Nitro^<4-propyl-piperidin-l-yl)-pyriniidin-4-yloxy]-phenyl}-phenyl- 
methanone; 

{4-Methoxy-2-[5-mtro-6-(4-propyl-piperidin-l-yl)-pyrirnidin^-yloxy] 
phenyl}-phenyl-methanone; 

4- {4-[5-Nitro^<4-propyl-piperidin-l-yl)-pyrinudin^-yloxy]-pheny^ 

2-one; 

5- Nitro^<4-propyl-piperidin-l-yl)-6<4<l 3 2,3]tliiadia Z ol-4-yl-ph e noxy)- 
pyrimidine; 

3-{4-[5-Nitro-6<4-propyl-piperidin-l-yl)-pyrinudin^-yloxy]-phenyl}-3 
propionic acid methyl ester; 

5-Ethanesulfonyl-2-[5-nitr(>^-(4-propyl-piperidin-l-yl)-pyrin^ 
phenylamine; 

l-[6^4-Difluorometboxy-ber^loxy)-5-rutro-pyrirnidm^-yl]-pi P e 
carboxylic acid ethyl ester; 
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1- [6<3-Difluoromethoxy-benzyloxy)-5-nitro-pyrimidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

2- {l-[6<2-Methyl-5-1rifluorometiiyl-2H-pyrazol-3-yloxy)-5-ni^ 
4-yl]-piperidin-4-yl} -ethanol; 

3- {l'-[6<2-Methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-pyriim 
4-yl]-piperidin-4-yl} -propionic acid; 

4- [4-(4-Methyl-benzyl)-piperidin-l-yl]-6<2-methyl-5-Mfluoromethyl-2H- 
pyrazol-3-yloxy)-5-nitro-pyrimidine; 

4-(3-Methanesulfonyl-pyrrolidin-l-yl)-6<2-me1liyl-5-trifluorom 
pyrazol-3 -yloxy)-5 -nitro-pyrhriidine; 

4<2-Methyl-5-1rifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-6-[4-(2- 
1xifluoromethyl-phenoxy)-piperidin-l-yl]-pyriinidine; 

4-(2-Me1hyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-rdtro-6-[4-(pyrid^^ 
ylsulfanyl)-piperidin-l-yl]-pyriniidine; 

4H4-Benzoyl-phenoxy)-3 , -nitro-3,4 J 5,6-tetTahydro-2H-[l,2^bipyridinyl-4- 
carboxylic acid ethyl ester; 

S'-Nitro^'-^-CS-oxo-butyy-phenoxyl-S^.S^-tetrahydro^H- 
[l,2']bipyridinyl-4-carboxylic acid ethyl ester; 

4 , -[4<2-Methoxycarbonyl-acetyl)-phenoxy]-3'-nitro-3,4,5,6-tetrahydro-2H- 
[l^bipyridinyM-carboxylic acid ethyl ester; 

4'<2-Amino-4-ethanestilfonyl-phenoxy)-3 , -nitro-3,4,5,6-tetrahydro-2H- 
[l,2']bipyridinyM-carboxylic acid ethyl ester; 

4^4-Imidazol-l-yl-phenoxy)-3 , -nitro-3 5 4,5,6-tetrahydro-2H- 
[l,2']bipyridinyl-4-carboxylic acid ethyl ester; 

4<2-Me1hyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-6-(4- 
trifluoromethyl-piperidin-l-yl)-pyriinidine; 

4<2-Methyl-5-trifluoromethyl-2H-pyrazol-3-yloxy)-5-nitro-6-(4- 
phenylsijlfanyl-piperidin-l-yl)-pyriiiiidine; 

l-[6<3-Ethynyl-phenoxy)-5-iutro-pyrirnidm-4-yl]-piperidine-4 
acid ethyl ester; 

l-[6-(4-(^oro-2-fluoro-phenoxy)-5-nitro-pyrirnidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[6<2,4-Difluoro-phenoxy)-5-nitro-pyriini6^n-4-yl]-piperidine-4-carboxylic 
acid ethyl ester; 

l-[6-(4-Bromo-2-fluoro-phenoxy)-5-iutrc~pyrirxudin-4-yl]-piperi 
carboxylic acid ethyl ester; 

4-(3-Ethynyl-phenoxy)-5-ni1ro-6<4-propyl-piperidin-l-yl)-pyriinidine; 
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4-(4-Chloro-2-fluoro-phenoxy)-5-nitro-6-(4-propyl-piperidin-l-yl)- 
pyrimidine; 

4-(2,4-Difluoro-phenoxy)-5-nitro-6<4-propyl-piperidin-l-yl)-pyrimidine; 
4-(4-Bromo-2-fluoro-phenoxy)-5-mtro-6<4-propyl-piperidin-l-yl)- 
pyrimidine; 

3 , -Nitro-2 , -[4-(3-oxo-butyl)-phenoxy]-3,4,5,6-tetrahydro-2H- 
[l,4']bipyridinyl-4-carboxylic acid ethyl ester; 

4-[4K3 , -Nitro^-propyl-3 ) 4,5 ) 6-tetrahydro-2H-[l,4']bipyridinyl-2 , -yloxy)- 
phenyl]-butan-2-one; 

2'<4-Benzoyl-phenoxy)-3 , -nitro-3,4,5,6-tetrahydro-2H-[l,4 , ]bipyridinyl-4- 
carboxylic acid ethyl ester; 

4<4-{5-Nitro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]-pyriiru 
yloxy } -phenyl)-butan-2-one; 

[4<3 , -Nitro^-propyl^ 3 4,5,6-tetrahydro-2H-[l,41bipyridinyl-2 , -yloxy)- 
phenyl]-phenyl-methanone; 

4-(4-{5-Nitro-6-[4-(2-trifluoromethyl-phenoxy)-piperidm-l-yl]-pyrimidin^ 
yloxy} -phenyl)-butan-2-one; 

4-(4-{6-[4<3-Methyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-5-nitro- 
pyrimidin-4-yloxy} -phenyl)-butan-2-one; 

(4-{6-[4<3-Methyl-[l,2,4]oxadiazol-5-yl)-pipe^ 
4-yloxy } -phenyl)-phenyl-methanone; 

l-{6-[4-(4-Fluoro-benzoyl)-phenoxy]-5-nitro^^ 
carboxylic acid ethyl ester; 

(4-nuoro-phenyl)-{4-[5-nitro-6<4-propyl-piperidin-l-yl)-pyrimidin-4- 
yloxy]-phenyl} -methanone; 

4-[4K3-Methyl-[l,2 J 4]oxadiazol-5-yl)-piperidin-l-yl]-6-(2-methyl-5- 

trifluoromethyl-2H-pyrazolO-yloxy)-5-nitro-pyrirnidine; 

4-(4-Methoxymethyl-piperichn-l-yl)-6<2-methyl-5-trmuoromethyl-2H- 

pyrazol-3-yloxy)-5-nitro-pyrimidine; 
i 

4-{4-[6-(4-Methoxymetbyl-piperi(lin-l-yl)-5-nitro-pyri^ 
phenyl} -butan-2-one; 

4-[4-(2-Methoxy^thyl)-piperidin-l-yl]-6-(2-methyl-5-trifluoromethyl-2^ 
pyrazol-3-yloxy)-5-nitro-pyrimidine; 

4-{4-[6-(4-Ethoxymethyl-piperidin-l-yl)-5-m^^ 
phenyl} -butan-2-one; 

4-(2,4-Dmuoro-phenoxy)-5-nitro^-[4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]- 
pyrimidine; 
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(4-Methoxy-2- {5-nitro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l -ylj-pyrirnidin- 
4-yloxy}-phenyl)-phenyl-methanone; 

4-(2,4-Difluoro-phenoxy)-6<4-ethoxymethyl-piperidin-l-yl)-5-nitro- 
pyrimidine; 

4-{4-[6-(4-Cyclopropylmethoxymeihyl-pipm 
yloxy]-phenyl} -butan-2-one; 

4-{4-[5-Nitro-6<4-propoxyme1hyl-piperidin-l-yl)-pyrimidin-4-yloxy]- 
phenyl} -butan-2-one; 

l-{4-[6-(4-Me1hoxymethyl-piperichn-l^^ 
phenyl} -ethanone; 

4-{4-[2-Nitro-3-(4-propyl-piperidin-l-yl)-phenoxy]-phenyl}-butan-2-one; 
1 - {4-[2-Nitro-3-(4-propyl-piperidin-l -yl)-phenoxy] -phenyl} -ethanone; 
{4-[2-Nitro-3-(4-propyl-piperidin-l -yl)-phenoxy]-phenyl} -phenyl- 
methanone; 

3- {4-[2-Nitro-3-(4-propyl-piperidin-l-yl)-phenoxy]-phenyl}-3-oxo-propionic 
acid methyl ester; 

4- {4-[6-(4-Butoxymethyl-piperidin-l -yl)-5-nitro-pyrimidin-4-yloxy]- 
phenyl } -butan-2-one; 

4- {4-[6-(4-Isobutoxymethyl-piperidin-l -yl)-5-nitro-pyrimidin-4-yloxy]- 
phenyl} -butan-2-one; 

(4-Fluoro-phenyl)-[4-(3 , -nitro-4-propyl-3A5 5 6-tetrahydro-2H- 
[1 ,2 , ]bipyridinyl-4 , -yloxy)-phenyl]-methanone; 

4-[4-(3 , -Nitro-4-propyl-3A5,6-tetrahydro-2H-[l,2']bipyridinyl-4 , -yloxy)- 
phenyl]-butan-2-one; 

3 , -Nitro-4-propyl-4 , -(4-[l,2 J 4]triazol-l-yl-phenoxy)-3,4,5,6-tetrahydro-2H- 
[1,2'jbipyridinyl; 

1 - {2-Nitro-3 -[4-(3 -oxo-butyl)-phenoxy]-phenyl} -piperidine-4-carboxylic 
acid ethyl ester; 

l-[3-(4-Benzoyl-phenoxy)-2-nitro-phenyl]-piperidine-4-carboxylic acid ethyl 

ester; 

{4-[6-(4-Ethoxy-piperidin- 1 -yl)-5-nitro-pyrimidin-4-yloxy]-phenyl} -(4- 
fluoro-phenyl)-methanone; 

l-[6-(2-Memyl-5-1xifluorome%l-2H-pyrazol-3-yloxy)-5-mtro-pyrh^ 
yl]-piperidin-4-ol; 

l-[6-(4-Acetyl-phenoxy)-5-mtro-pyrinndm-4-yl]-piperidine-4-carboxylic 
acid ethyl ester; 
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(l-{6-[4-(4-Fluoro-benzoyl)-phenoxy]-5-nitro-pyiinnddin^-yl}-piperidin^^ 
yl)-(4-fluoro-phenyl)-methanone; 

4-(4- {6-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl] -5 -nitro-pyrimidin-4-yloxy}- 
phenyl)-butan-2-one; 

4K4-Methanesidfonyl-phenoxy)-5-ni1ro-6-[4-(pyridin-2-ylsixlfajiyl)- 
cyclohexyl] -pyrimidine; 

4-(4-Methanesulfonyl-phenoxy)-5-nitro-6-[4-(pyridin-4-ylsulfanyl)- 
cyclohexyl]-pyrimidine; 

4- [4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesulfonyl-phenoxy)-pyriimdine-5-carbonitrile; 

5- [13]Dioxolan-2-yl-4-[4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l- 
yl]-6-(4-me1hanesulfonyl-phenoxy)-pyriiiiidine; 

4- [4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
me1banesxilfonyl-phenoxy)-pyrimidine-5-carbaldehyde; 

5- [l,3]Dioxolan-2-yl-4-[4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l- 
yl]-6-(4-[ 1 ,2,3]tlriadiazoM-yl-phenoxy)-pyrimidine; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
[ 1 ,23]tMadiazol-4-yl-phenoxy)-pyriinidine-5 -carbaldehyde; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
[ 1 ,2,3]lMadiazoM-yl-phenoxy)-pyrimidine-5-carboxylic acid; 

[4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
[ 1 ,23]tMadiazol-4-yl-phenoxy)-pyrimidin-5-yl]-methanol; 

[4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
[ 1 ,23]lMadiazol^-yl-phenoxy)-pyrimidin-5-ylme1byl]-dimethyl-amine; 

4-(4-Methanesulfonyl-phenoxy)-5-nitro-6-(4-phenylsulfanyl-cyclohexyl)- 
pyrimidine; 

4-[4-(3-tert-Butyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(6- 
me1hanesulfonyl-pyridin-3-yloxy)-5-nitro-pyriinidine; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesulfonyl-phenoxy)-2-methy^ 

and 

l-[4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesulfonyl-phenoxy)-pyrimidin-5-yl]-ethanone; 

or a pharmaceutically acceptable salt, hydrate or solvate thereof. 



74. The compound according to claim 1 wherein said compound is selected from the 
group consisting of: 
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l-{6-[(Benzo[l,3]dioxol-5-ylmethyl)-air±io]-5-nitro-pyrimidin-4-yl}- 
piperidine-4-carboxylio acid ethyl ester; 

l-[5-Nitro-6<3A5-trimethoxy-be^ 
carboxylic acid ethyl ester; 

(5-Nitro-6-piperidm-l-yl-pyriim^ 

H5-Nitro-6<2-Wfluoromethyl-benzylanm^^ 
carboxylic acid ethyl ester; 

l-[5-Nitro-6<4-1rifluoromethyl-be^ 
carboxylic acid ethyl ester; 

l-[5-Nitro-6<3-trifluoromethyl-benzylamino)-pyriiriidin^ 
carboxylic acid ethyl ester; 

(5-Nitro-6-piperidm-l-yl-pyrimidm^ 
(5-Nitro-6-piperidm-l-yl-pyrirmdm 

145-Amino-6<3-trifluoromethyl-benzylamino)-pyrimidin^-yl]-piperi 
carboxylic acid ethyl ester; 

l-[5-Amino-6-(4-triflu<)romethyl-benzylamino)-pyrirni(iin^ , 
carboxylic acid ethyl ester; 

H6<4-Bromo-phenylairmo)-5-ni^ 
acid ethyl ester; 

l-[5-Nitro-6-(4-trifluoromethyl-phenylamino)-pyriiru<fe 
carboxylic acid ethyl ester; 

l-[6-(Methyl-phenyl-ammo)-5-mto^^ 
acid ethyl ester; 

l-[5-Ni1xo-6-(4-trifluoromethoxy-ph^ 
4-carboxylic acid ethyl ester; 

H6^4-Fluoro-phenylamino)-5-n^ 
acid ethyl ester; 

l-[6<3,5-Difluoro-phenylamino)-5-ni1ro-pyrimi(hn^-yl]-piperidine-4- 
carboxylic acid ethyl ester, 

l-[6<3,5-DicMoro-phenylamino)-5-nitro-pyrimidin^-yl]-piperi^ 
carboxylic acid ethyl ester; 

l-[6^enz»[l,3]dioxol-5-ylamino)-5-nitro-pyrimidin-4-yl]-pi P OT^ 
carboxylic acid ethyl ester; 

l-[6-(2-Bromo^-trifluoromethoxy-phenylamino)-5-nitro-pyrimi<h^ 
piperidine-4-carboxylic acid ethyl ester; 

l-[6K2-Fluoro-phenylarnino)-5-nitro-pyrirnidin^-yl]-piperidine^-^ 
acid ethyl ester; 
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1 -[6-(3 -Fluoro-phenylarnino)-5-ni1ro-pyrr^ 
acid ethyl ester, 

1 - {6-[(2-Fluoro-phenyl)-methyl-amino]-5 -nitro-pyrimidin-4-yl} -piperidine- 
4-carboxylic acid ethyl ester; 

l-[6-(Elhyl-phenyl-amino)-5-nitro-^^ 
acid ethyl ester; 

l-{6-[(4-CMoro-phenyl)-methyl-amino>^ 
4-carboxylic acid ethyl ester; 

1 -[6-(4-Difluoromethyl-benzylainino)-5 -mtro-pyrimidin-4-yl] -piperidine-4- 
carboxylic acid ethyl ester; 

1 - {6-[(2,3-Dihydro-benzo[ 1 ,4]dioxin-6-ylmethyl)-amino]-5 -nitro-pyrimidin- 
4-yl}-piperidine-4-carboxylic acid ethyl ester; 

l-{6-[(2,3-Dihydro-benzo[l,4]dioxm-2-ylm 
4-yl} -piperidine-4-carboxylic acid ethyl ester; 

1 - {6-[(2,3 -Dihydro-benzofbran-5 -ylmethyl)-arxiino] -5 -nitro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl ester; 

l-{6-[(6-Fluoro^H4>enzo[l,3]dioxin-8-ylme 
4-yl}-piperidine-4-carboxylic acid elhyl ester; 

l-[6<3,4-Dihydro-2H-beiizoIb][l J 4]dioxepin-7-ylaimno)-5-nitro-pyri 
4-yl]-piperidine-4-carboxylic acid ethyl ester; 

l-{6-[4-(Morpholine^-sulfonyl)-phenylainino]-5-iu1ro-pyri 
piperidine-4-carboxylic acid ethyl ester; 

l-[6<2 s 2-Difluoro-benzo[l s 3]dioxoM-ylarnino)-5-nitro-pyrimidin-4-yl]- 
piperidine-4-carboxylic acid ethyl ester; 

l-[6-(2,2-Difluoro-beim)[l,3]dioxol-5-ylamino)-5-nitro-pyriimdin^ 
piperidine-4-carboxylic acid ethyl ester; 

l-[6-(l J-Dioxo-lH-lX 6 -benzo[b]tWophen-6-ylarnino)-5-nitro-pyrinu 
yl]-piperidine-4-carboxylic acid ethyl ester; 

1 - {6-[(Furan-3 -ylmethyl)-amino] -5-nitro-pyriniidin-4-yl} -piperidine-4- 
carboxylic acid ethyl ester; 

l-{6-[2-(4-Me1hoxy-phenoxy)-ethylammo]-5-nitro-pyrinudin^-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

l-{6-[2-(5-Methoxy-lH-indol-3-yl)^thylamino]-5-nitro-pyrimidin^-yl}^ 
piperidine-4-carboxylic acid ethyl ester; 

(3,4-Dihydro-2H-bemoI>][l,4]<hoxepin-7-yl)-[5-nitro-6<4-propyl-piperidin- 
1 -yl)-pyrinddin^-yl]-amine; 
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(3-Huoro-phenyl)-[5-mtro-6-(4-propy 

amine; 

(3-Methoxy-phenyl)-[5-nito^ 

amine; 

1 - {6-[(3-Fluoro-phenyl)-methyl-amino]-5-nitro-pyrimidin-4-yl} -piperidine- 
4-carboxylic acid ethyl ester; 

l-[6-(4-Benzoyl-phenylarmno)-5-m^ 
carboxylic acid ethyl ester; 

l-{6-[4-(lJ-Dioxo-lX 6 -thiomorpholin^-ymiethyl)-phenylamino]-5-nitro- 
pyrirnidin-4-yl}-piperidine-4-carboxylic acid ethyl ester; 

l-[6-(4-Memanesulfonyl-phenylamino)-5-mtro^ 
carboxylic acid ethyl ester; 

l-[6<4-Dimethylsulfamoyl-phenylarr^ 
4-carboxylic acid ethyl ester; 

l-[6-(3-Methoxy-phenylarmno)-5-nitro-pyrimidin-4-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[6^2-Methoxy-phenylarnino)-5-nitro-pyrimidm^-yl]-piperidme^^ 
carboxylic acid ethyl ester; 

l-[6-(3,5-Bis-trifluoromeAyl-phenylammo)-5-mtro-pyriim 
piperidine-4-carboxylic acid ethyl ester; 

l-[6-(2,5-Dime1hoxy-phenylammo)-5-mrro-pyrimidm^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[6^3,5-Dimethoxy-benzylammo)-5-nto^ 
carboxylic acid ethyl ester; 

[5-Nitro-6^4-propyl-piperi<un-l-yl)-pyr^ 
benzyl)-amine; 

(3,5-Dimethoxy-ben2yl)-[5-mtro-6-(4-propyl^^ 

amine; 

(4-{5-Ni1ro-6-[4-(pyridm-2-ylsidfanyl)-piperidin-l-yl]-pyrimidm^ 
ylamino} -phenyl)-phenyl-methanone; 

(4-{5-Nitro^-[4-(2-trifluoromethyl-phenoxy)-piperidm-l-yl]-pyrumdm 
ylamino} -phenyl)-phenyl-methanone; 

l-[6-(4<Jyano-phenylarnmo)-5-m^o-pyrir^ 
acid ethyl ester; 

l-[6-(3,5-Dimemoxy-phenylanTmo)-5-m1ro-pyriniidm^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 
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1 -[6-(4-sec-Butyl-phenylaiinmo) 
carboxylic acid ethyl ester; 

l-[6-(4-Heptyl-phenylamino)-5-nitro-pyri^ 
acid ethyl ester; 

2 , -(4-Benzoyl-phenylammo)-3'-nta^ 
4-carboxylic acid ethyl ester; 

l-[5-Nitro-6-(3,4,5-trime&oxy-phenyte^ 
carboxylic acid ethyl ester; 

l-[5-Nitro-6-(4-pentyl-phenylaimno)-^ 
acid ethyl ester; 

l-{6-[4^3-Carboxy-propyl)-phenylammo]-5-nitro-pyrimidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

l-{6-[4-(Cyano-phenyl-methyl)-phenylamino]-5-ni1xo-pyrimidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

l-[6-(4-Cyclohexyl-phenylamino)-5-nitro-pyrirjiidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[5-Nitro-6<4-[l ,2,4]triazol-l -yl-phe^ 
4-carboxylic acid ethyl ester; 

1 -[5-Nitro-6-(4-tofluoromethanesulfon 
piperidine-4-carboxylic acid ethyl ester; 

l-[5-Nitro-6-(4-[l,2,3]1biadiazol-4-yl-ph 
piperidine-4-carboxylic acid ethyl ester; 

[6-(4-Ethoxymethyl-piperidin-l-yl)-5-iutro-pyrimidin-4-yl]-(4- 
methanesulfonyl-phenyl)-amine; 

[5-Nitro-6-(4-propyl-piperidin- 1 -yl)-pyrimidin-4-yl]-(4-[l ,2,4]triazol-l -yl- 
phenyl)-amine; 

{5-Nitro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l -yl]-pyrimidin-4-yl} -(4- 
[l,2,4]1xiazol-l-yl-phenyl)-ainine; 

(2-Fluoro-phenyl)-{6-[4-(3-methyl-[l J 2,4]oxadiazol-5-yl)-piperidiii-l-yl]-5- 
nitro-pyrimidin-4-yl} -amine; 

(4-Methanesulfonyl-phenyl)- {6-[4-(3-methyl-[l s 2,4]oxadiazol-5-yl)- 
piperidin-l-yl]-5-mtro-pyrimidin-4-yl}-amine; 

{d-^-CS-Melhyl-tl^^oxadiazol-S-yO-piperidm-l-yy-S-nilro-pyrimidin^- 
yl} -(4-[ 1 ,2,4]triazol-l -yl-phenyl)-amine; 

l-{5-Nitro-6-[4-(4-Mfluorome1hyl-phenoxy)-phenylainino]-pyrimidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 
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{6-[4<3-Ethyl-[l,2,4Joxadiazol-5-yl)-piperidin-l-yl]-5-nitro-pyrimidm 
yl} -(2-fluoro-phenyl)-amine; 

{6-[4-(2-Me&oxy-phenylsuIfanyl)-pi^ 
(4-[l,2,4]triazol-l-yl-phenyl)-amine; 

(4-Methanesulfonyl-phenyl)- {5-nitxo-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l - 
yl]-pyrimidin-4-yl} -amine; 

(3-Memoxy-phenyl)-{5-nitro-6-[4-(pyrid^ 
pyrimidin-4-yl} -amine; 

Benzo[13]dioxol-5-yl-[5-ni1xo-6-(4-propyl-piperidm-l-yl)-pyritmdm-4 

amine; 

(4-Fluoro-phenyl)-{l-[5-nitro-6-(4-[l,2,4]triazol-l-yl-phenylamino)- 
pyrimidin-4-yl]-piperidin-4-yl} -methanone; 

[5-Nitro-6-(4-phenylsulfanyl-piperidin-l-yl)-pyrimidin-4-yl]-(4- 
[l,2/4]triazol-l-yl-phenyl)-amine; 

(4-Fluoro-phenyl)-{l-[6-(2-fluoro-phenylamino)-5-nitro-pyrimidin-4-yl]- 
piperidin-4-yl} -methanone; 

H6-(2-Methyl-5-phenyl-2H-pyrazol-3-ylam 
piperidine-4-carboxylic acid ethyl ester; 

(4-Memanesulfonyl-phenyl)-[5-nito^ 
pyrinudm-4-ylj-amine; 

(4-Methanesulfonyl-phenyl)-{5-ni1xo-6-[4-(pyridin-2-yloxy)-piperidin-l-yl]- 
pyrimidin-4-yl> -amine; 

{6-[4-(4-Fluoro-phenoxy)-piperidm-l-yl]-5-m1xo-pyrimidin-4-yl}-(4- 
methanesulfonyl-phenyl)-amine; 

(4-Memanesulfonyl-phenyl)-{5-nitro-6-[4-(pyridm-4-yloxy)-piperidin-l-yl]- 
pyrimidin-4-yl} -amine; 

(4-Methanesulfonyl-phenyl)-{5-nitro-6-[4-(pyrinndm-2-yloxy)-piperidm 
yl]-pyrimidin-4-yl} -amine; 

(4-Memanesulfonyl-phenyl)-{5-m1ro-6-[4-(pyridin-4-ylsulfanyl)-piperi 
yl]-pyrimidin-4-yl} -amine; 

(4-Memanesulfonyl-phenyl)-{6-[4-(4-methoxy-phenylsulfanyl)-piperidin-l- 
yl]-5-nitro-pyrmndm-4-yl}-amine; 

[6-(4-Benzenesulfonyl-piperidm-l-yl)-5-nitro-pyrmndin-4-yl]-(4- 
methanesulfonyl-phenyl)-amine; 

{4-[6-(4-Methanesulfonyl-phenylanimo^ 
yl} -acetic acid ethyl ester; 
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(2-Fluoro-phenyl)-{5-nitro-6-t4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]- 
pyrimidin-4-yl} -amine; 

2-Memoxy-phenyl)-{5-nitro-6-[4-(pyridm-2-ylsulfanyl)-piperidin^ 
pyriimdm-4-yl}-amine; 

(4-Methanesulfonyl-phenyl)<5-nitro-6-{4-[3-(3-trifluoromethyl-phenyl)- 
[1 ,2,4]oxadiazol-5-yl]-piperidin-l -yl} -pyrimidin-4-yl)-amine; 

{6-[4-(3 -Ethyl-[1 ,2,4]oxadiazol-5-yl)-piperidin-l -yl]-5-nitro-pyrimidin-4- 
yl} -(4-meftanesulfonyl-phenyl)-amine; 

(6-{4-[5-(4-Fluoro-phenyl)-[l,3,4]oxadiazol-2-yl]-piperidin-l-yl}-5-nitro- 
pyrimi(lm^-yl)-(4-methanesulfonyl-phenyl)-aiiiine; 

(4-Me1hanesulfonyl-phenyl)45-mtro-6-(4-pyridin-2-ylmethyl-piperi 
pyrimidin-4-yl]-ainine; 

l-{6-[4-(4,5-DicWoro-imidazol-l-yl)-phenylaiiimo]-5-nitro-pyriinidm-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

Benzo[l,3]dioxol-5-yl-{5-nitro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]- 
pyrimidin-4-yl} -amine; 

(4-Fluoro-phenyl)- { 1 -[6-(2-fluoro-phenylammo)-5-mtro-pyrirnidin-4-yl]- 
piperidin-4-yl} -methanone; 

{l-[6-(Benzo[l,3]dioxol-5-ylammo)-5-m^o-pyrinudm-4-yl]-piperidin-4-yl}- 
(4-fluoro-phenyl)-methanone; 

(23-Difluoro-phenyl)-{5-nitro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]- 
pyrimidin-4-yl} -arnine; 

(2 5 4-Dmuoro-phenyl)-{5-nitro-6-[4-(pyridm-2-ylsulfanyl)-piperidin-l-yl]- 
pyrimidin-4-yl} -amine; 

(2,5-Difluoro-phenyl)-{5-mtro-6-[4-(pyridin-2-ylsulfanyl)-piperidin-l-yl]- 
pyrimidin-4-yl} -arnine; 

l-[6-(4-Benzenesulfonyl-phenylammo)-5-nito^ 
carboxylic acid ethyl ester; 

l-[5-Nitro-6-(2-trifluorometoyl-3H-ben^ 
yl]-piperidine-4-carboxylic acid ethyl ester, 

l-{5-Nitro-6-[3-(l4,2,2-te1rafluoro-emoxy)-phenylammo]-pyrimidin-4-yl}- 
piperidine-4-carboxylic acid ethyl ester; 

{6-[4-(4-Iodo-phenoxy)-piperidm-l-yl]-5-ru^o-pyrimidin-4-yl}-(4- 
memanesulfonyl-phenyl)-arnine; 

(2-Fluoro-4-methanesulfonyl-phenyl)-{6-[4-(3-isopropyl-[l,2,4]oxadiazol-5- 
yl)-piperidm-l-yl]-5-nitro-pyrirm'dm-4-yl}-amine; 
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{6-[4-(3-Elhyl-[l,2,4]oxadiazol-5-yl)^ 
yl}-(2-fluoro-4-methanesulfonyl-phenyl)-amine; 

(4-Methanesulfonyl-phenyl)-{5-nitro-6-[4-(3-propyl-[l J 2 5 4]oxadiazol-5-yl)- 
piperidin-l-yl]-pyrimidin-4-yl}-ainine; 

{e-^-CS-Cyclopropylmethyl-tl^^oxadiazol-S-yO-piperidin-l-ylj-S-nilxo- 
pyrimidin^-yl}-(4-methanesulfonyl-phenyl)-amine; 

{e-^^-Isopropyl-tl^^oxadiazol-S-yO-piperidin-l-y^-S-nitro-pyriinidin- 
4-yl}-(4-methanesulfonyl-phenyl)-amine; 

{6-[4-(3-Cyclopropyl-[l 5 2,4]oxadiazol-5-yl)-piperidin-l-yl]-5-nitro- 
pyrimidin-4-yl}-(4-methanesulfonyl-phenyl)-amine; 

4-[4-(3-Isopropyl-[l 3 2 J 4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4-methylsulfanyl- 
phenylamino)-pyrimidine-5-carbonitrile; 

4-[4-(3-Isopropyl-[l,2 > 4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesinfinyl-phenylamino)-pyriimdine-5K;arbonitrile; 

(4-Methanesulfonyl-phenyl)-{5-nitro-6-[4-(4-trifluoromethoxy-phenoxy)- 
piperidin-1 -yl]-pyrimidin-4-yl} -amine; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesulfonyl-phenylamino)-pyrimidine-5-carbom'M 

l-{ 1 -[6-(2-Fluoro^-methanesulfonyl-phenylammo)-5-mtro-pyrinu 
piperidin-4-yl} -hexan-1 -one; 

l-{l-[6-(4-Methanesulfonyl-phenylamino)-5-nitro-pyrin^din-4^ 
4-yl} -hexan- 1 -one; 

{6-[4-(3-tert-Butyl-[l,2,4]oxadia2»l-5-yl)-piperidm-l-yl]-5-nitro-pyrn^ 
4-yl}-(2-fluoro-4-methanesulfonyl-phenyl)-ainine; 

{6-[4-(3-tert-Butyl-[l,2,4]oxadiazo^ 
4-yl}-(4-methanesulfonyl-phenyl)-amine; 

[6-(4-Benzofuran-2-yl4piperidm-l-yl)-5-nitro-pyrimidin-4-yl]-(4- 
methanesulfonyl-phenyl)-amine; 

4-(3-Fluoro-4-me1hanesulfonyl-phenylanTino)-6-[4-(3-isopropyl- 

[l^^oxadiazol-S-y^-piperidm-l-yy-pyrinndme-S-carbonitrile; 

{6-[4-(3-Isopropyl-[l,2 > 4]oxadiazol-5-yl)-piperidm-l-yl]-5-nitro-pyrimidin- 
4-yl}-(5-methanesinfonyl-pyridin-2-yl)-aniine; 

(3-Fluoro-4-methanesulfonyl-phenyl)-{6-t4-(3-isopropyl-[l,2,4]oxadiazol-5- 
yl)-piperidin- 1 -yl]-5-nitro-pyrimidin-4-yl} -amine; 

{6-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperid m -l-yl]-5-mtro-pyrmndin- 
4-yl}-(6-methanesulfonyl-pyridm-3-yl)-amine; 



WO 2004/065380 



241 



PCT/US2004/001267 



4<2,3-Difluoro-phenylainino)-6-[4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)- 
piperidin-1 -yl]-pyrimidine-5-carbonitrile; 

4<2 5 5-Difluoro-phenylamino)-6-[4-(3-isopropyl-[l,2,4]oxadiazol-5-yl)- 
piperidin-1 -yl]-pyrimidine-5-carbonitrile; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6<4-methylsulfanyl- 
phenylamino)-pyrimidine-5 -carbonitrile; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesulfonyl-phenylamino)-pyriinidine-5-carbonitrile; 

4-(4-Hexanoyl-piperidin-l-yl)-6<6-me1hylsulfanyl-pyridinO-ylamin 
pyrimidine-5-carbonitrile; 

4-(4-Hexanoyl-piperidin-l-yl)-6<6-methanesulfonyl-pyridin-3-ylaiiuno)- 
pyrimidine-5 -carbonitrile; 

4-[4-(3-Isopropyl-[l,2,4]oxadiazol-5-yl)-piperidin-l-yl]-6-(6-methylsulfanyl- 
pyridin-3 -ylammo)-pyrirmdine-5 -carbonitrile; 

4-[4-(3-Isopropyl-[l,2,4]oxa(nazol-5-yl)-piperidrn-l-yl]-6-(6- 
me1hanesulfonyl-pyridm-3-ylammo)-py^^ 

l-[4-[4-(3-Isopropyl-[l,2 ) 4]oxadiazol-5-yl)-piperidin-l-yl]-6-(4- 
methanesulfonyl-phenylamino)-pyrirnidin-5-yl]-ethanone; 
and 

l-[4-[4-(3-Isopropyl-[l,2,4]oxadia2»l-5-yl)-pipeiM^ 
methanesulfonyl-pyridm-3-ylammo)-py^^ 

or a pharmaceutically acceptable salt, hydrate or solvate thereof. 

The compound according to claim 1 wherein said compound is selected from the 
group consisting of: 

l-(5-Ni1ro-6-phenyl-pyrimidin-4-yl)-piperidine-4-carboxylic acid ethyl ester; 

l-(6-Naphthalen-2-yl-5-nitro-pyrmndin-4-yl)-piperidine-4-carboxylic acid 
ethyl ester; 

1 -[6-(4-Memanesulfonyl-phenyl)-5-nito^ 
carboxylic acid ethyl ester; 

l-(6-Berizofoan-5-yl-5-nitro-pyrir^ acid 
ethyl ester; 

l-[5-Nifro-6-(3-trifluorome&yl-phenyl)-pyrimid^-4-yl]-piperidme-4- 
carboxylic acid ethyl ester; 

l-[6-(4-Memoxy-phenyl)-5-mtro-pyrirnidin-4-yl]-piperidine-4-carboxylic 
acid ethyl ester; 

4-(4-Butyl-piperid!m-l-yl)-6-furan-3-yl-5-nifro-pyrirrndme 
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l-[6^3-(^oro-phenyl)-5-m1ro-pyriimd^^ 
ethyl ester; 

H6<2,6-Dimethoxy-phenyl)-5-mtro-py^^ 
acid ethyl ester; 

l-(6-Naphthalen-l -yl-5-nitro-pyrirnidin^-yl)-piperidine-4-carboxylic acid 
ethyl ester; 

l-[6<4-Me1hylsulfanyl-phenyl)-5-m^ 
carboxylic acid ethyl ester; 

H2^4*-Dmydroxy-5-nitro-[4,5^ 
acid ethyl ester; 

l-[6<4-Methanesulfonyl-phenyl)-5-nitro-pyrimidin^-yl]-piperi 
carboxylic acid ethyl ester; 

l-[6<3,5-Bis-1rifluoromethyl-phenyl)-5-nitro-pyrirriidin^-yl]-piperidm 
carboxylic acid ethyl ester; 

H6-Dibenzothiophen^-yl-5-rato^ 
acid ethyl ester; 

l-[6<3,5-Dimethyl-isoxazoM-yl)-5-nitro-^^ 
carboxylic acid ethyl ester; 

l<5-Nitro-6-1hiophen-2-yl-pyrirrudin^-yl)-piperidine-4-carboxylic acid ethyl 

ester; 

l-[6<3,5-Dichloro-phenyl)-5-nitro-pyrirnidin^-yl]-piperidine-4-carboxylic 
acid ethyl ester; 

1 <6-Diber^ofuran^-yl-5-nitro-pyrirrridin^-yl)-piperi^ acid 
ethyl ester; 

l-[6<3,5-Dimethyl-phenyl)-5-nitro-pyrimidin^yl]-piperidine-4-carboxyhc 
acid ethyl ester; 

1 -[6<4-Acetyl-phenyl)-5-ni1ro-p^ ac id 
ethyl ester; 

H6^4-Ethanesulfonyl-phenyl)-5-nito^ 
carboxylic acid ethyl ester; 

l-[6-(2-Fluoro-biphenyl^-yl)-5-nitro-pyrimidin^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

H6<3-Methanesulfonyl-phenyl)-5-m^^ 
carboxylic acid ethyl ester; 

l-{6-[4-(2-Carboxy-etoyl)-phrayl]-5-m^^ 
carboxylic acid ethyl ester; 
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l-{6-[4-(2-Methoxycarbonyl-e11iyl)-phenyl]-5-mtro-pyrinudin-4-yl}- 
piperidine-4-carboxylic acid methyl ester; 
and 

1 - {6-[4<2-Methoxycarbonyl-ethyl)-phenyl]-5-mtro-pyrimidin-4-yl} - 
piperidine-4-carboxylic acid ethyl ester; 

or a pharmaceutically acceptable salt, hydrate or solvate thereof. 

76. The compound according to claim 1 wherein said compound is selected from the 
group consisting of: 

H5-Nitro-6-(2-1rifiuoromethyl-pheny 
carboxylic acid ethyl ester; 

l-(5-Nitro-6-phenyleftynyl-pyri^ 
ethyl ester; 

l-[5-Nitro-6-(4-Mfluoromemyl-phen^ 
carboxylic acid ethyl ester; 

1 K5-Nitro-6-m-tolylethynyl-pyrirnidin^-yl)-piperidine-4-carboxylic acid 
ethyl ester; 

l-[6-(2-Fluoro-phenylethynyl)-5-nitro-pyrimidm^-yl]-piperidine-4- 
carboxylic acid ethyl ester; 

l-[5-Nitro-6<3-trifluoromemyl-phenyleft^ 
carboxylic acid ethyl ester; 
and 

l-[5-Ammo-6<3-trifluoromemyl-phenylem^ 
4-carboxyIic acid ethyl ester; 

or a pharmaceutically acceptable salt, hydrate or solvate thereof. 

77. The compound according to claim 1 wherein said compound is 5-Nitro-4-{5-phenyl- 
[U,4]oxa&azol-2-ylsulfanyl)-6-[4-(py^ 

or a pharmaceutically acceptable salt, hydrate or solvate, thereof. 

78. A pharmaceutical composition comprising at least one compound according to any 
one of claims 1 to 77 and a pharmaceutically acceptable carrier. 

79. A method for prophylaxis or treatment of a metabolic disorder in an individual 
comprising administering to the individual a therapeutically effective amount of a 
compound according to any one of claims 1 to 77 or a pharmaceutical composition of 
claim 78. 
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80. The method according to claim 79 wherein the metabolic disorder is type I, type II 
diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia, 

hyperlipemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia, syndrome 
X or metabolic syndrome. 

81. The method according to claim 79 wherein the metabolic disorder is type R diabetes. 

82. A method for controlling or decreasing weight gain of an individual comprising 
administering to the individual a therapeutically effective amount of a compound 
according to any one of claims 1 to 77 or pharmaceutical composition of claim 78. 



83. 



84. 



A method of modulating a RUP3 receptor comprising contacting the receptor with a 
compound according to any one of claims 1 to 77. 

A method of modulating a RUP3 receptor in an individual comprising contacting the 
receptor with a compound according to any one of claims 1 to 77. 



85. The method of modulating the RUP3 receptor according to claim 83 or 84 wherein 
the compound is an agonist. 

86. The method of modulating the RUP3 receptor according to claim 83 or 84 wherein 
the compound is an inverse agonist. 

87. The method of modulating the RUP3 receptor according to any one of claims 84 to 
86 wherein the modulation of the RTJP3 receptor is prophylaxis or treatment of a 
metabolic disorder. 



The method of modulating the RTJP3 receptor according to claim 87 wherein the 
metabolic disorder is type I, type H diabetes, inadequate glucose tolerance, insulin 
resistance, hyperglycemia, hyperlipidemia, hypertriglyceridemia, 
hypercholesterolemia, dyslipidemia, syndrome X or metabolic syndrome. 

The method of modulating the RUP3 receptor according to claim 87 wherein the 
metabolic disorder is type II diabetes. 



i 
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90. 



The method of modulating the RUP3 receptor according to any one of claims 84 to 
86 wherein the modulation of the RTJP3 receptor controls or reduces weight gain of 



the individual. 



91. The method according to any one of claims 84to 90 wherein the individual is a 
mammal. 



92. The method according to claim 9 1 wherein the mammal is a human. 

93. Use of a compound-according to any one of claims 1 to 77 for production of a 
medicament for use in prophylaxis or treatment of a metabolic disorder. 

94. The use of a compound according to claim 93 wherein the metabolic disorder is type 
H diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia, 
hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia, syndrome 
X or metabolic syndrome. 

95. Use of a compound according to any one of claims 1 to 77 for production of a 
medicament for use in controlling or decreasing weight gain in an individual. 

96. The use according to claim 95 wherein the individual is a mammal. 

97. The use according to claim 96 wherein the mammal is a human. 

98. A compound according to any one of claims 1 to 77 or a pharmaceutical composition 
according to claim 78 for use in a method of treatment of the human or animal body 
by therapy. 

99. A compound according to any one of claims 1 to 77 or a pharmaceutical composition 
according to claim 78 for use in a method of prophylaxis or treatment of a metabolic 
disorder of the human or animal body by therapy. 

100. The method of producing a pharmaceutical composition comprising admixing at least 
one compound according to any one of claims 1 to 77 and a pharmaceutically 
acceptable carrier. 
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34.W01.ST25 
SEQUENCE LISTING 

<110> Arena Pharmaceuticals, inc. 
Jones, Robert M. 
Semple, Graeme 
Fioravanti, Beatriz 
Pereira, Guilherme 
Calderon, Imelda 
Uy, jane 

Choi, Jin Sun 'karo "line 
Xiong, Yifeng 
Dave, vibha 



<130> 34.W01 
<160> 6 

<170> Patentln version 3.2 

<210> 1 
<211> 1191 
<212> DNA 
<213> Homo sapien 

<400> 1 

atgtacccat acgacgtccc agactacgct ggaagcttgg aatcatcttt ctcatttgga 60 

gtgatccttg ctgtcctggc ctccctcatc attgctacta acacactagt ggctgtggct 120 

gtgctgctgt tgatccacaa gaatgatggt gtcagtctct gcttcacctt gaatctggct 180 

gtggctgaca ccttgattgg tgtggccatc tctggcctac tcacagacca gctctccagc 240 

ccttctcggc ccacacagaa gaccctgtgc agcctgcgga tggcatttgt cacttcctcc 300 

gcagctgcct ctgtcctcac ggtcatgctg atcacctttg acaggtacct tgccatcaag 360 

cagcccttcc gctacttgaa gatcatgagt gggttcgtgg ccggggcctg cattgccggg 420 

ctgtggttag tgtcttacct cattggcttc ctcccactcg gaatccccat gttccagcag 480 

actgcctaca aagggcagtg cagcttcttt gctgtatttc accctcactt cgtgctgacc 540 

ctctcctgcg ttggcttctt cccagccatg ctcctctttg tcttcttcta ctgcgacatg 600 

ctcaagattg cctccatgca cagccagcag attcgaaaga tggaacatgc aggagccatg 660 

gctggaggtt atcgatcccc acggactccc agcgacttca aagctctccg tactgtgtct 720 

gttctcattg ggagctttgc tctatcctgg acccccttcc ttatcactgg cattgtgcag 780 

gtggcctgcc aggagtgtca cctctaccta gtgctggaac ggtacctgtg gctgctcggc 840 

gtgggcaact ccctgctcaa cccactcatc tatgcctatt ggcagaagga ggtgcgactg 900 

cagctctacc acatggccct aggagtgaag aaggtgctca cctcattcct cctctttctc 960 

tcggccagga attgtggccc agagaggccc agggaaagtt cctgtcacat cgtcactatc 1020 

tccagctcag agtttgatgg cgaattcgga tccaagggca attctgcaga tatccagcac 1080 

agtggcggcc gctcgagtct agagggcccg cggttcgaag gtaagcctat ccctaaccct 1140 

ctcctcggtc tcgattctac gcgtaccggt catcatcacc atcaccattg a 1191 
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<210> 2 
<211> 396 
<212> PRT 
<213> Homo sapien 

<400> 2 

Met Tyr Pro Tyr Asp val Pro Asp Tyr Ala Gly Ser Leu Glu Ser Ser 
1 5 10 15 

Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser Leu lie lie Ala 
20 25 30 

Thr Asn Thr Leu val Ala Val Ala Val Leu Leu Leu He His Lys Asn 
35 40 45 

Asp Gly val ser Leu Cys Phe Thr Leu Asn Leu Ala val Ala asd Thr 
50 55 60 

Leu lie Gly val Ala lie ser Gly Leu Leu Thr Asp Gin Leu ser Ser 
o:> 70 75 80 

Pro ser Arg Pro Thr Gin Lys Thr Leu cys ser Leu Arg Met Ala Phe 
85 90 95 

val Thr ser Ser Ala Ala Ala ser Val Leu Thr val Met Leu lie Thr 
100 105 no 

Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Phe Arg Tyr Leu Lys lie 
115 120 125 

Met Ser Gly Phe val Ala Gly Ala cys lie Ala Gly Leu Trp Leu Val 
J-SU 135 2.40 

Ser Tyr Leu He Gly Phe Leu Pro Leu Gly lie Pro Met phe Gin Gin 
145 150 155 160 

Thr Ala Tyr Lys Gly Gin cys ser Phe Phe Ala val Phe His Pro His 
165 170 175 

Phe Val Leu Thr Leu ser cys Val Gly Phe Phe Pro Ala Met Leu Leu 
180 185 190 

Phe val Phe Phe Tyr cys Asp Met Leu Lys lie Ala ser Met His Ser 
lab 200 205 

Gin Gin He Arg Lys Met Glu His Ala Gly Ala Met Ala Gly Gly Tyr 
'■ LU 215 220 

Arg ser Pro Arg Thr Pro ser Asp Phe Lys Ala Leu Arg Thr Val Ser 
^ b 230 235 240 
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Val Leu lie Gly ser Phe Ala Leu Ser Trp Thr Pro Phe Leu lie Thr 
245 250 255 

Gly He Val Gin Val Ala Cys Gin Glu Cys His Leu Tyr Leu val Leu 
260 265 270 

Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn ser Leu Leu Asn Pro 
275 280 285 

Leu JlS Tyr Ala J y r Tr P Gln L y s G ~> u v al Arg Leu Gin Leu Tyr His 
290 295 300 

Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser Phe Leu Leu Phe Leu 
305 310 315 320 

Ser Ala Arg Asn cys Gly pro Glu Arg Pro Arg Glu Ser ser cys His 
325 330 335 

lie Val Thr lie ser ser ser Glu Phe Asp Gly Glu Phe Gly ser Lys 
340 345 350 

Gly Asn ser Ala Asp lie Gin His Ser Gly Gly Arg Ser Ser Leu Glu 
355 360 365 

Gly Pro Arg Phe Glu Gly Lys Pro lie Pro Asn Pro Leu Led Gly Leu 
370 375 380 

Asp ser Thr Arg Thr Gly His His His His His His 
385 390 395 

<210> 3 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Homo sapien Primer 
<400> 3 

cattgccggg ctgtggttag tgtc 24 

<210> 4 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Homo sapien Primer 
<400> 4 

ggcatagatg agtgggttga gcag . 24 

<210> 5 
<211> 22 
<212> DNA 
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<213> Artificial 
<220> 

<223> Rat Primer 
<400> 5 

catgggccct gcaccttctt tg 



<210> 6 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Rat Primer 

<400> 6 

gctccggatg gctgatgata gtga 
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22 



24 
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